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(Q96EF8) Unknown 
(protein for MGC:21495). 


(AAK55521)PRO0764. 


(Q9N083) UNNAMED 
PORTEIN PRODUCT. 
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HYPOTHETICAL 14.2 
KDA PROTEIN. 


(Q9H743) CDNA: 
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COL03536. 


(Q9BGZ4) 

HYPOTHETICAL 11.6 
KDA PROTEIN. 
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PF00254 


Q96DA4 


054998 


(Q96D15) Hypothetical 
37.5 kDa protein. 


(Q9H5G5) CDNA: 
FLJ23462 FIS, CLONE 
HSI08475. 


(Q9H5G5) CDNA: 
FLJ23462 FIS, CLONE 
HSI08475. 


(BAB85613)URB. 


(BAB85613)URB. 


(BAB85613) URB. 


protein BYJ15 - common 
tobacco (fragment) 


(Q96DA4) FK506- 
binding protein. 


PFAM: FKBP-type 
peptidyl-prolyl cis-trans 
isomerases 


(Q96DA4) FK506- 
binding protein. 
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(Q9NQ80) ASPIC 
PRECURSOR. 


(Q96FI8) Unknown 
(protein for MGC:9 160). 


(Q96FI8) Unknown 
(protein for MGC:9160). 
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(TRANSLATION OF 
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(NOVEL PROTEIN 
(TRANSLATION OF 
CDNAFLJ20406(E 
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(NOVEL PROTEIN 
(TRANSLATION OF 
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(Q95LL0) Hypothetical 
11.3 kDa protein. 
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(Q9H7F4) CDNA: 
FLJ20979 FIS, CLONE 
ADSU01938. 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


CN 


NO 
<N 


<N 
OO 

oo 


OO 

CN 


CO 
OO 

oo 


oo 
oo 


o 

CO 


CO 
CO 


m 


566879 


1352343 


845666 


1306937 


745409 


716424 


413246 


596868 


944388 


HSSDX51 


HSSGD52 


HSSGD52 


HSSJC35 


HSSJC35 


HSSJC35 


HSUBW09 


HSVBU91 


HSXCG83 



3572 



(N 



o to 

vo VO 
OO ON 



to 



o 



CN 



NO 

o 

CN 



OO 

<0 

oo 



co^^-oo^-ooooncn^ 
t^j-, — i tn o> ^ h »o ' — - in 

CN CO < CN CN CN 



to <N 
oo vo 
to 



co 
oo 
co 



co 



to 

ON 



o 
to 



ONCNi—ioor-ONootootoco 
oo^ot^oooo^coor^- 
oocN^rfOCNVOOOOtO 
CN CO CN CN CN 



OO 

ON 



\o to 

to t^i 



On 

ON 



SO 

ON 



o 



0 s - 

O 

o 



vO vO nO yO \0 sO vO sO sO ^CJ \0 
0 s 0 s - 0 s - 0 s 0 s 0 s - 0 s 0 s " 0 s " 

OOto^OCNOOCNOOCOVOcO 

ONiooooONoi^roimt/->r^ 



2 

EC 

ON 



oo 

CN 

r- 
EC 

ON 



o 
V© 
to 
o 
o 

Ph 
Oh 



X 

a 

ON 

a 



NO 



ON 



co 
N 
> 



D 

00 

O 



< 

Q 

U 



§ 

o 



GO • 
J— ' OO 

co 

^ s 

ON 



i 



cn go 



I 



is 

IX CN 
ON 



to 

o 
O 



5 
S 

< 



Q 

82 



8 

OD 
to 

o 

a 

oo 
to 

2 fi- 
ve 
CN 



G 

s 

60 



o »o 

55 CN 
^ O 



OO 

CN 

o 

co 

» 

tin 



CO o 

^ — / Mh 



I—) 

O © 



CN 
X 

5 



GO 



ON 

s8 



P ^ 8 



EC cn 



p 



NO 



to 
oo 
oo 



CO 

\o 
o 

CO 

oo 



CO 

°£ 
O 

a 
X 

GO 

33 



vo 

CO 

to 



o 
o 

CN 

\o 
oo 
oo 



M 

o 

X 

GO 



CO 

to 



oo 
to 

CO 

oo 



o 
to 

EE 



I 



ON 
OO 
OO 



to 

CO 
CN 
CN 

o 

ON 



o 
to 



GO 

X 



CO 



o 

ON 

oo 



CN 
CO 

r- 

CN 

oo 
oo 



o 
to 
N 

GO 

X 



o 

to 



CO 

to 



CO 

VD 

X 



3573 



oo oo o 

os — ' 

rt CN 

»— ( T— 4 


no 

OS 


CN 

no 
OS 


CN 
ON 


oo 
r- 


Os 


CI 

m 


m 
en 
oo 


^ O (S h 

vo m no oo i— i 
m O n n 




oo 


NO 

o 


Os 
Os 
CN 


r- 
o 


o) 


o 


\0 sO \0 \0 nO 
0 s " 0 s * 0 s " O 

(N m (N n O 
os r-* m m o 


100% 


100% 


100% 


54.4 


CN 
OS 


100% 


OS 

oo 




pir|T45062|T45062 


pir|T45062|T45062 


Q9BXJ2 


PF01391 


Q9BXJ2 


Q9H5B4 


Q9GZY6 


DOMAINS- 
CONTAINING 
PROTEIN (FORMIN 
HOMOLOG 


hypothetical protein 
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c316G12.3 [imported] - 
human 
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COMPLEMENT-CIQ 
TUMOR NECROSIS 
FACTOR-RELATED 
PROTEIN. 


PFAM: Collagen triple 
helix repeat (20 copies) 
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COMPLEMENT-CIQ 
TUMOR NECROSIS 
FACTOR-RELATED 
PROTEIN. 
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(FRAGMENT). 


(Q96L06) Similar to 
RIKEN cDNA 
170001 1E04 gene. 


PFAM: SCP-like 
extracellular protein 


(Q96L06) Similar to 
RIKEN cDNA 
170001 1E04 gene. 


(Q8WW43) Hypothetical 
28.5 kDa protein. 
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RACE Protocol For Recovery of Full-Length Genes 

Partial cDNA clones can be made full-length by utilizing the rapid amplification of cDNA 
ends (RACE) procedure described in Frohman, M.A., et al., Proc. Natl Acad. Sci. USA, 85:8998- 
9002 (1988). A cDNA clone missing either the 5' or 3' end can be reconstructed to include the 
absent base pairs extending to the translational start or stop codon, respectively. In some cases, 
cDNAs are missing the start codon of translation, therefor. The following briefly describes a 
modification of this original 5' RACE procedure. Poly A+ or total RNA is reverse transcribed with 
Superscript II (Gibco/BRL) and an antisense or complementary primer specific to the cDNA 
sequence. The primer is removed from the reaction with a Microcon Concentrator (Amicon). The 
first-strand cDNA is then tailed with dATP and terminal deoxynucleotide transferase 
(Gibco/BRL). Thus, an anchor sequence is produced which is needed for PCR amplification. The 
second strand is synthesized from the dA-tail in PCR buffer, Taq DNA polymerase (Perkin-Elmer 
Cetus), an oligo-dT primer containing three adjacent restriction sites (Xhol, Sail and Clal) at the 5' 
end and a primer containing just these restriction sites. This double-stranded cDNA is PCR 
amplified for 40 cycles with the same primers as well as a nested cDNA-specific antisense primer. 
The PCR products are size-separated on an ethidium bromide-agarose gel and the region of gel 
containing cDNA products the predicted size of missing protein-coding DNA is removed. cDNA 
is purified from the agarose with the Magic PCR Prep kit (Promega), restriction digested with 
Xhol or Sail, and ligated to a plasmid such as pBluescript SKII (Stratagene) at Xhol and EcoRV 
sites. This DNA is transformed into bacteria and the plasmid clones sequenced to identify the 
correct protein-coding inserts. Correct 5 T ends are confirmed by comparing this sequence with the 
putatively identified homologue and overlap with the partial cDNA clone. Similar methods known 
in the art and/or commercial kits are used to amplify and recover 3' ends. 

Several quality-controlled kits are commercially available for purchase. Similar reagents 
and methods to those above are supplied in kit form from Gibco/BRL for both 5' and 3 f RACE for 
recovery of full length genes. A second kit is available from Clontech which is a modification of a 
related technique, SLIC (single-stranded ligation to single-stranded cDNA), developed by Dumas 
et al., Nucleic Acids Res., 19:5227-32 (1991). The major differences in procedure are that the 
RNA is alkaline hydrolyzed after reverse transcription and RNA ligase is used to join a restriction 
site-containing anchor primer to the first-strand cDNA. This obviates the necessity for the dA- 
tailing reaction which results in a polyT stretch that is difficult to sequence past. 

An alternative to generating 5' or 3' cDNA from RNA is to use cDNA library double- 
stranded DNA. An asymmetric PCR-amplified antisense cDNA strand is synthesized with an 
antisense cDNA-specific primer and a plasm id-anchored primer. These primers are removed and a 
symmetric PCR reaction is performed with a nested cDNA-specific antisense primer and the 
plasmid-anchored primer. 
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RNA Ligase Protocol For Generating The 5 r or 3 r End Sequences To Obtain Full 
Length Genes 

Once a gene of interest is identified, several methods are available for the identification of 
the 5 f or 3' portions of the gene which may not be present in the original cDNA plasmid. These 
methods include, but are not limited to, filter probing, clone enrichment using specific probes and 
protocols similar and identical to 5' and 3' RACE. While the full length gene may be present in the 
library and can be identified by probing, a useful method for generating the 5' or 3' end is to use 
the existing sequence information from the original cDNA to generate the missing information. A 
method similar to 5 ! RACE is available for generating the missing 5 ! end of a desired full-length 
gene. (This method was published by Fromont-Racine et al., Nucleic Acids Res., 21(7): 1683-1 684 
(1993)). Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a population of RNA 
presumably containing full-length gene RNA transcript and a primer set containing a primer 
specific to the ligated RNA oligonucleotide and a primer specific to a known sequence of the gene 
of interest, is used to PGR amplify the 5' portion of the desired full length gene which may then be 
sequenced and used to generate the full length gene. This method starts with total RNA isolated 
from the desired source, poly A RNA may be used but is not a prerequisite for this procedure. The 
RNA preparation may then be treated with phosphatase if necessary to eliminate 5' phosphate 
groups on degraded or damaged RNA which may interfere with the later RNA ligase step. The 
phosphatase if used is then inactivated and the RNA is treated with tobacco acid pyrophosphatase 
in order to remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be ligated to an 
RNA oligonucleotide using T4 RNA ligase. This modified RNA preparation can then be used as a 
template for first strand cDNA synthesis using a gene specific oligonucleotide. The first strand 
synthesis reaction can then be used as a template for PCR amplification of the desired 5 f end using 
a primer specific to the ligated RNA oligonucleotide and a primer specific to the known sequence 
of the gene of interest. The resultant product is then sequenced and analyzed to confirm that the 5' 
end sequence belongs to the relevant gene. 

The present invention also relates to vectors or plasmids which include such DNA 
sequences, as well as the use of the DNA sequences. The material deposited with the ATCC (e.g., 
as described in columns 2 and 3 of Table 1A, and/or as set forth in Table IB, Table 6, or Table 7) 
is a mixture of cDNA clones derived from a variety of human tissue and cloned in either a plasmid 
vector or a phage vector, as described, for example, in Table 1 A and Table 7. These deposits are 
referred to as "the deposits" herein. The tissues from which some of the clones were derived are 
listed in Table 7, and the vector in which the corresponding cDNA is contained is also indicated in 
Table 7. The deposited material includes cDNA clones corresponding to SEQ ID NO:X described, 
for example, in Table 1A and/or Table IB (ATCC Deposit No:Z). A clone which is isolatable 
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from the ATCC Deposits by use of a sequence listed as SEQ ID NO:X, may include the entire 
coding region of a human gene or in other cases such clone may include a substantial portion of 
the coding region of a human gene. Furthermore, although the sequence listing may in some 
instances list only a portion of the DNA sequence in a clone included in the ATCC Deposits, it is 
well within the ability of one skilled in the art to sequence the DNA included in a clone contained 
in the ATCC Deposits by use of a sequence (or portion thereof) described in, for example Tables 
1A and/or Table IB or Table 2, by procedures hereinafter further described, and others apparent to 
those skilled in the art. 

Also provided in Table 1 A and Table 7 is the name of the vector which contains the cDNA 
clone. Each vector is routinely used in the art. The following additional information is provided 
for convenience. 

Vectors Lambda Zap (U.S. Patent Nos. 5,128,256 and 5,286,636), Uni-Zap XR (U.S. 
Patent Nos. 5,128, 256 and 5,286,636), Zap Express (U.S. Patent Nos. 5,128,256 and 5,286,636), 
pBluescript (pBS) (Short, J. M. et al., Nucleic Acids Res. 76:7583-7600 (1988); Alting-Mees, M. 
A. and Short, J. M., Nucleic Acids Res. 1 7:9494 (1989)) and pBK (Alting-Mees, M. A. et al., 
Strategies 5:58-61 (1992)) are commercially available from Stratagene Cloning Systems, Inc., 
1 101 1 N. Torrey Pines Road, La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and 
pBK contains a neomycin resistance gene. Phagemid pBS may be excised from the Lambda Zap 
and Uni-Zap XR vectors, and phagemid pBK may be excised from the Zap Express vector. Both 
phagemids may be transformed into E. coli strain XL-1 Blue, also available from Stratagene. 

Vectors pSportl, pCMVSport 1.0, pCMVSport 2.0 and pCMVSport 3.0, were obtained 
from Life Technologies, Inc., P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors contain 
an ampicillin resistance gene and may be transformed into E. coli strain DH10B, also available 
from Life Technologies. See, for instance, Gruber, C. E., et al., Focus 75:59- (1993). Vector 
lafrnid BA (Bento Soares, Columbia University, New York, NY) contains an ampicillin resistance 
gene and can be transformed into E. coli strain XL-1 Blue. Vector pCR®2.1, which is available 
from Invitrogen, 1600 Faraday Avenue, Carlsbad, CA 92008, contains an ampicillin resistance 
gene and may be transformed into E. coli strain DH10B, available from Life Technologies. See, 
for instance, Clark, J. M., Nuc. Acids Res. J 6:9677-9686 (1988) and Mead, D. et al, 
Bio/Technology 9: (1991). 

The present invention also relates to the genes corresponding to SEQ ID NO.X, SEQ ID 
NO:Y, and/or the deposited clone (ATCC Deposit No:Z). The corresponding gene can be isolated 
in accordance with known methods using the sequence information disclosed herein. Such 
methods include preparing probes or primers from the disclosed sequence and identifying or 
amplifying the corresponding gene from appropriate sources of genomic material. 

Also provided in the present invention are allelic variants, orthologs, and/or species 
homologs. Procedures known in the art can be used to obtain full-length genes, allelic variants, 
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splice variants, full-length coding portions, orthologs, and/or species homologs of genes 
corresponding to SEQ ID NO:X or the complement thereof, polypeptides encoded by genes 
corresponding to SEQ ID NO:X or the complement thereof, and/or the cDNA contained in ATCC 
Deposit No:Z, using information from the sequences disclosed herein or the clones deposited with 
the ATCC. For example, allelic variants and/or species homologs may be isolated and identified by 
making suitable probes or primers from the sequences provided herein and screening a suitable 
nucleic acid source for allelic variants and/or the desired homologue. 

The polypeptides of the invention can be prepared in any suitable manner. Such 
polypeptides include isolated naturally occurring polypeptides, recombinantly produced 
polypeptides, synthetically produced polypeptides, or polypeptides produced by a combination of 
these methods. Means for preparing such polypeptides are well understood in the art. 

The polypeptides may be in the form of the secreted protein, including the mature form, or 
may be a part of a larger protein, such as a fusion protein (see below). It is often advantageous to 
include an additional amino acid sequence which contains secretory or leader sequences, pro- 
sequences, sequences which aid in purification, such as multiple histidine residues, or an additional 
sequence for stability during recombinant production. 

The polypeptides of the present invention are preferably provided in an isolated form, and 
preferably are substantially purified. A recombinantly produced version of a polypeptide, 
including the secreted polypeptide, can be substantially purified using techniques described herein 
or otherwise known in the art, such as, for example, by the one-step method described in Smith 
and Johnson, Gene 67:31-40 (1988). Polypeptides of the invention also can be purified from 
natural, synthetic or recombinant sources using techniques described herein or otherwise known in 
the art, such as, for example, antibodies of the invention raised against the polypeptides of the 
present invention in methods which are well known in the art. 

The present invention provides a polynucleotide comprising, or alternatively consisting of, 
the nucleic acid sequence of SEQ ID NO:X, and/or the cDNA sequence contained in ATCC 
Deposit No:Z. The present invention also provides a polypeptide comprising, or alternatively, 
consisting of, the polypeptide sequence of SEQ ID NO:Y, a polypeptide encoded by SEQ ID 
NO:X or a complement thereof, a polypeptide encoded by the cDNA contained in ATCC Deposit 
No:Z, and/or the polypeptide sequence encoded by a nucleotide sequence in SEQ ID NO:B as 
defined in column 6 of Table 1C. Polynucleotides encoding a polypeptide comprising, or 
alternatively consisting of the polypeptide sequence of SEQ ED NO:Y, a polypeptide encoded by 
SEQ ED NO:X, a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z, and/or a 
polypeptide sequence encoded by a nucleotide sequence in SEQ ID NO:B as defined in column 6 
of Table 1C are also encompassed by the invention. The present invention further encompasses a 
polynucleotide comprising, or alternatively consisting of, the complement of the nucleic acid 
sequence of SEQ ID NO:X, a nucleic acid sequence encoding a polypeptide encoded by the 

3592 



complement of the nucleic acid sequence of SEQ ID NO:X, and/or the cDNA contained in ATCC 
Deposit No:Z. 

Moreover, representative examples of polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in Table 1C column 6, or any combination thereof. Additional, 
representative examples of polynucleotides of the invention comprise, or alternatively consist of, 
one, two, three, four, five, six, seven, eight, nine, ten, or more of the complementary strand(s) of 
the sequences delineated in Table 1C column 6, or any combination thereof. In further 
embodiments, the above-described polynucleotides of the invention comprise, or alternatively 
consist of, sequences delineated in Table 1C, column 6, and have a nucleic acid sequence which is 
different from that of the BAC fragment having the sequence disclosed in SEQ ID NO.B (see 
Table 1C, column 5). In additional embodiments, the above-described polynucleotides of the 
invention comprise, or alternatively consist of, sequences delineated in Table 1C, column 6, and 
have a nucleic acid sequence which is different from that published for the BAC clone identified as 
BAC ID NO: A (see Table 1C, column 4). In additional embodiments, the above-described 
polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in 
Table 1C, column 6, and have a nucleic acid sequence which is different from that contained in the 
BAC clone identified as BAC ID NO: A (see Table 1 C, column 4). Polypeptides encoded by these 
polynucleotides, other polynucleotides that encode these polypeptides, and antibodies that bind 
these polypeptides are also encompassed by the invention. Additionally, fragments and variants of 
the above-described polynucleotides and polypeptides are also encompassed by the invention. 

Further, representative examples of polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in column 6 of Table 1C which correspond to the same Clone ED (see Table 
1C, column 1), or any combination thereof. Additional, representative examples of 
polynucleotides of the invention comprise, or alternatively consist of, one, two, three, four, five, 
six, seven, eight, nine, ten, or more of the complementary strand(s) of the sequences delineated in 
column 6 of Table 1C which correspond to the same Clone ID (see Table 1C, column 1), or any 
combination thereof. In further embodiments, the above-described polynucleotides of the 
invention comprise, or alternatively consist of, sequences delineated in column 6 of Table 1C 
which correspond to the same Clone ID (see Table 1C, column 1) and have a nucleic acid 
sequence which is different from that of the BAC fragment having the sequence disclosed in SEQ 
ID NO:B (see Table 1C, column 5). In additional embodiments, the above-described 
polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in 
column 6 of Table 1C which correspond to the same Clone ID (see Table 1C, column 3) and have 
a nucleic acid sequence which is different from that published for the BAC clone identified as 
BAC ID NO:A (see Table 1C, column 4). In additional embodiments, the above-described 
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polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in 
column 6 of Table 1C which correspond to the same Clone ID (see Table 1C, column 1) and have 
a nucleic acid sequence which is different from that contained in the BAC clone identified as BAC 
ID NO: A (see Table 1C, column 4). Polypeptides encoded by these polynucleotides, other 
polynucleotides that encode these polypeptides, and antibodies that bind these polypeptides are 
also encompassed by the invention. Additionally, fragments and variants of the above-described 
polynucleotides and polypeptides are also encompassed by the invention. 

Further, representative examples of polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in column 6 of Table 1C which correspond to the same contig sequence 
identifier SEQ ID NO:X (see Table 1C, column 2), or any combination thereof. Additional, 
representative examples of polynucleotides of the invention comprise, or alternatively consist of, 
one, two, three, four, five, six, seven, eight, nine, ten, or more of the complementary strand(s) of 
the sequences delineated in column 6 of Table 1 C which correspond to the same contig sequence 
identifier SEQ ID NO:X (see Table 1C, column 2), or any combination thereof. In further 
embodiments, the above-described polynucleotides of the invention comprise, or alternatively 
consist of, sequences delineated in column 6 of Table 1C which correspond to the same contig 
sequence identifier SEQ ID NO:X (see Table 1C, column 2) and have a nucleic acid sequence 
which is different from that of the BAC fragment having the sequence disclosed in SEQ ID NO:B 
(see Table 1C, column 5). In additional embodiments, the above-described polynucleotides of the 
invention comprise, or alternatively consist of, sequences delineated in column 6 of Table 1C 
which correspond to the same contig sequence identifier SEQ ID NO:X (see Table 1C, column 2) 
and have a nucleic acid sequence which is different from that published for the BAC clone 
identified as BAC ID NO: A (see Table 1C, column 4). In additional embodiments, the above- 
described polynucleotides of the invention comprise, or alternatively consist of, sequences 
delineated in column 6 of Table 1C which correspond to the same contig sequence identifier SEQ 
ID NO:X (see Table 1C, column 2) and have a nucleic acid sequence which is different from that 
contained in the BAC clone identified as BAC ID NO: A (See Table 1C, column 4). Polypeptides 
encoded by these polynucleotides, other polynucleotides that encode these polypeptides, and 
antibodies that bind these polypeptides are also encompassed by the invention. Additionally, 
fragments and variants of the above-described polynucleotides and polypeptides are also 
encompassed by the invention. 

Moreover, representative examples of polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in the same row of Table 1C column 6, or any combination thereof. 
Additional, representative examples of polynucleotides of the invention comprise, or alternatively 
consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the complementary 
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strand(s) of the sequences delineated in the same row of Table 1C column 6, or any combination 
thereof. In preferred embodiments, the polynucleotides of the invention comprise, or alternatively 
consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the complementary 
strand(s) of the sequences delineated in the same row of Table 1C column 6, wherein sequentially 
delineated sequences in the table (i.e. corresponding to those exons located closest to each other) 
are directly contiguous in a 5' to 3' orientation. In further embodiments, above-described 
polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in the 
same row of Table 1C, column 6, and have a nucleic acid sequence which is different from that of 
the BAC fragment having the sequence disclosed in SEQ ID NO:B (see Table 1C, column 5). In 
additional embodiments, the above-described polynucleotides of the invention comprise, or 
alternatively consist of, sequences delineated in the same row of Table 1C, column 6, and have a 
nucleic acid sequence which is different from that published for the BAC clone identified as BAC 
ID NO: A (see Table 1C, column 4). In additional embodiments, the above-described 
polynucleotides of the invention comprise, or alternatively consist of, sequences delineated in the 
same row of Table 1C, column 6, and have a nucleic acid sequence which is different from that 
contained in the BAC clone identified as BAC ID NO: A (see Table 1C, column 4). Polypeptides 
encoded by these polynucleotides, other polynucleotides that encode these polypeptides, and 
antibodies that bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in column 6 of Table 1C, and the polynucleotide sequence of SEQ ID NO:X 
(e.g., as defined in Table 1C, column 2) or fragments or variants thereof. Polypeptides encoded by 
these polynucleotides, other polynucleotides that encode these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in column 6 of Table 1C which correspond to the same Clone ID (see Table 
1C, column 1), and the polynucleotide sequence of SEQ ID NO:X (e.g., as defined in Table 1A, 
Table IB, or Table 1C) or fragments or variants thereof. In preferred embodiments, the delineated 
sequence(s) and polynucleotide sequence of SEQ ED NO:X correspond to the same Clone ID. 
Polypeptides encoded by these polynucleotides, other polynucleotides that encode these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 

In further specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more of the 
sequences delineated in the same row of column 6 of Table 1C, and the polynucleotide sequence 
of SEQ ID NO:X (e.g., as defined in Table 1 A, Table IB, or Table 1C) or fragments or variants 
thereof. In preferred embodiments, the delineated sequence(s) and polynucleotide sequence of 
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SEQ ID NO:X correspond to the same row of column 6 of Table 1C. Polypeptides encoded by 
these polynucleotides, other polynucleotides that encode these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of a polynucleotide sequence in which the 3 5 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5 5 10 polynucleotides of the sequence of 
SEQ ID NO:X are directly contiguous. Nucleic acids which hybridize to the complement of these 
20 contiguous polynucleotides under stringent hybridization conditions or alternatively, under 
lower stringency conditions, are also encompassed by the invention. Polypeptides encoded by 
these polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids that encode 
these polypeptides, and antibodies that bind these polypeptides are also encompassed by the 
invention. Additionally, fragments and variants of the above-described polynucleotides, nucleic 
acids, and polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5' 10 polynucleotides of a fragment or 
variant of the sequence of SEQ ID NO:X are directly contiguous Nucleic acids which hybridize to 
the complement of these 20 contiguous polynucleotides under stringent hybridization conditions or 
alternatively, under lower stringency conditions, are also encompassed by the invention. 
Polypeptides encoded by these polynucleotides and/or nucleic acids, other polynucleotides and/or 
nucleic acids encoding these polypeptides, and antibodies that bind these polypeptides are also 
encompassed by the invention. Additionally, fragments and variants of the above-described 
polynucleotides, nucleic acids, and polypeptides are also encompassed by the invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of the sequence of SEQ 
ID NO:X and the 5' 10 polynucleotides of the sequence of one of the sequences delineated in 
column 6 of Table 1C are directly contiguous. Nucleic acids which hybridize to the complement 
of these 20 contiguous polynucleotides under stringent hybridization conditions or alternatively, 
under lower stringency conditions, are also encompassed by the invention. Polypeptides encoded 
by these polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids encoding 
these polypeptides, and antibodies that bind these polypeptides are also encompassed by the 
invention. Additionally, fragments and variants of the above-described polynucleotides, nucleic 
acids, and polypeptides are also encompassed by the invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of a fragment or variant 
of the sequence of SEQ ID NO:X and the 5' 10 polynucleotides of the sequence of one of the 
sequences delineated in column 6 of Table 1C are directly contiguous. Nucleic acids which 
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hybridize to the complement of these 20 contiguous polynucleotides under stringent hybridization 
conditions or alternatively, under lower stringency conditions, are also encompassed by the 
invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other 
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that bind these 
polypeptides are also encompassed by the invention. Additionally, fragments and variants of the 
above-described polynucleotides, nucleic acids, and polypeptides, are also encompassed by the 
invention. 

In further specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5' 10 polynucleotides of another sequence 
in column 6 are directly contiguous. Nucleic acids which hybridize to the complement of these 20 
contiguous polynucleotides under stringent hybridization conditions or alternatively, under lower 
stringency conditions, are also encompassed by the invention. Polypeptides encoded by these 
polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids encoding these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 
Additionally, fragments and variants of the above-described polynucleotides, nucleic acids, and 
polypeptides are also encompassed by the invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of one of the sequences 
delineated in column 6 of Table 1C and the 5' 10 polynucleotides of another sequence in column 6 
corresponding to the same Clone ID (see Table 1C, column 1) are directly contiguous. Nucleic 
acids which hybridize to the complement of these 20 lower stringency conditions, are also 
encompassed by the invention. Polypeptides encoded by these polynucleotides and/or nucleic 
acids, other polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. Additionally, fragments and 
variants of the above-described polynucleotides, nucleic acids, and polypeptides are also 
encompassed by the invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of, a polynucleotide sequence in which the 3' 10 polynucleotides of one sequence in 
column 6 corresponding to the same contig sequence identifer SEQ ID NO:X (see Table 1C, 
column 2) are directly contiguous. Nucleic acids which hybridize to the complement of these 20 
contiguous polynucleotides under stringent hybridization conditions or alternatively, under lower 
stringency conditions, are also encompassed by the invention. Polypeptides encoded by these 
polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids encoding these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 
Additionally, fragments and variants of the above-described polynucleotides, nucleic acids, and 
polypeptides are also encompassed by the invention. 
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In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of a polynucleotide sequence in which the 3' 10 polynucleotides of one of the sequences 
delineated in column 6 of Table 1C and the 5' 10 polynucleotides of another sequence in column 6 
corresponding to the same row are directly contiguous. In preferred embodiments, the V 10 
polynucleotides of one of the sequences delineated in column 6 of Table 1C is directly contiguous 
with the 5' 10 polynucleotides of the next sequential exon delineated in Table 1C, column 6. 
Nucleic acids which hybridize to the complement of these 20 contiguous polynucleotides under 
stringent hybridization conditions or alternatively, under lower stringency conditions, are also 
encompassed by the invention. Polypeptides encoded by these polynucleotides and/or nucleic 
acids, other polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. Additionally, fragments and 
variants of the above-described polynucleotides, nucleic acids, and polypeptides are also 
encompassed by the invention. 

Table 3 

Many polynucleotide sequences, such as EST sequences, are publicly available and accessible 
through sequence databases and may have been publicly available prior to conception of the 
present invention. Preferably, such related polynucleotides are specifically excluded from the 
scope of the present invention. Accordingly, for each contig sequence (SEQ ID NO:X) listed in the 
fifth column of Table 1A and/or the fourth column of Table IB, preferably excluded are one or 
more polynucleotides comprising a nucleotide sequence described by the general formula of a-b, 
where a is any integer between 1 and the final nucleotide minus 15 of SEQ ID NO.X, b is an 
integer of 15 to the final nucleotide of SEQ ID NO:X, where both a and b correspond to the 
positions of nucleotide residues shown in SEQ ID NO:X, and where b is greater than or equal to a 
+ 14. More specifically, preferably excluded are one or more polynucleotides comprising a 
nucleotide sequence described by the general formula of a-b, where a and b are integers as defined 
in columns 4 and 5, respectively, of Table 3. In specific embodiments, the polynucleotides of the 
invention do not consist of at least one, two, three, four, five, ten, or more of the specific 
polynucleotide sequences referenced by the Genbank Accession No. as disclosed in column 6 of 
Table 3 (including for example, published sequence in connection with a particular BAC clone). In 
further embodiments, preferably excluded from the invention are the specific polynucleotide 
sequence(s) contained in the clones corresponding to at least one, two, three, four, five, ten, or 
more of the available material having the accession numbers identified in the sixth column of this 
Table (including for example, the actual sequence contained in an identified BAC clone). In no 
way is this listing meant to encompass all of the sequences which may be excluded by the general 
formula, it is just a representative example. All references available through these accessions are 
hereby incorporated by reference in their entirety 
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AL137648.1, AK027102.1, AL137533.1, ALl 17587.1, ALl 17460.1, AK025350.1, AL157482.1, 
AL137488.1, AL136747.1, AF155827.1, AL137268.1, AL080159.1, AL133062.1, AL354776.15, 
AC078878.20, BC004349.1, AK026518.1, AL050149.1, BC006414.1, AF218005.1, AL049460.1, 
BC003614.1, Z82022.1, AB055328.1, AF159615.1, AB056372.1, BC002473.1, BC009026.1, 
BC002519.1, ALl 10218.1, AF090900.1, BC004899.1, AK026592.1, AP001343.1, AL122100.1, 
AL049452.1, AP000697.1, AY034001.1, AC026431.3, BC005678.1, AK025092.1, BC006525.1, 
BC002697.1, AC004383.1, AL136850.1, BC003591.1, AK025099.1, AL122106.1, AK025407.1, 
AB049880.1, AC007298.17, AL359601.1, AL133075.1, BC001336.1, AL1331 13.1, AL133619.1, 
AL117435.1, AL389982.1, AL121916.14, BC009398.1, S77771.1, AL137550.1, AL136805.1, 
AF183393.1, AK024588.1, AJ299431.1, BC007571.1, AL080148.1, AL034400.2, AP001666.1, 
AL389983.1, AL122104.1, BC004530.1, AK026626.1, AL121828.17, AB055368.1, AL133016.1, 
AK026462.1, BC008780.1, BC000751.1, AK026504.1, AL355834.4, AL137271.1, BC002355.1, 
AB052191.1, AF106697.1, AL137558.1, AC003032.1, AL137555.1, AC016652.5, AL0801 18.1, 
AP001346.1, AL137463.1, AK0271 13.1, AL133640.1, AB060879.1, AL080234.1, AC006435.7, 
AL136789.1, AB047631.1, U57352.1, AL050366.1, ALl 62008.1, AK0251 13.1, ACO 12502.3, 
AL122098.1, ALl 10221.1, AC010149.8, AF146568.1, AK0271 16.1, BC005825.1, AL133010.1, 
BC001785.1, AL136644.1, BC006410.1, BC003684.1, AL442082.1, AL080126.1, AB062978.1, 
AK000257.1, AK026534.1, AK026542.1, AC026475.6, AL050277.1, AK000418.1, AP000020.2, 
AL357195.1, AB060897.1, AC01 1286.7, AB050421.1, AB052 176.1, AB046642.1, AF205073.1, 
AJO 10277.1, BC000235.1, AJ406932.1, AL389939.1, AL391244.1 1, ALl 17440.1, AK026408.1, 
AL080060.1, AC005902.7, AF245044.1, AK026597.1, AL512684.1, AK025798.1, AL162003.1, 
BC003587.1, AB055370.1, BC004925.1, BC006832.1, AF143723.1, AB060832.1, AK000636.1, 
BC004362.1, AK027 182.1, Z98949.1, AL3 89947.1, AF205861.1, BC008078.1, AL353956.1, 
BC001844.1, AL133049.1, AL080163.1, AK024538.1, AB062750.1, AC020956.6, AF285167.1, 
AL137537.1, BC008070.1, BC005858.1, BC002816.1, BC008938.1, BC002370.1, ALl 17649.1, 
BC008037.1, AB048913.1, AL136784.1, AB060917.1, AL353802.14, BC007420.1, AL5 12689.1, 
AL023657.1, AL137273.1, ALl 37480. 1, X72889.1, AKOOO 137.1, AC010137.3, AK026793.1, 
AC004200.1, AC004883.2, AL050309.4, AF162270.1, Y10080.1, BC003651.1, AL133558.1, 
AK027 173.1, AB056420.1, AK026746.1, M86826.1, AL157483.1, AK027144.1, AK024944.1, 
AF262032.1, AL136754.1, AL583915.1, AY033593.1, AL512454.6, AL133565.1, AC021325.5, 
S76508.1, AF000145.1, Y00093.1, AF230496.1, AC009364.8, AF055917.1, BC008708.1, BC007364.1, 
BC002365.1, BC000253.1, BC006195.1, AL353594.13, BC006458.1, AK027 164.1, AL136780.1, 
BC005890.1, AL 1 36864. 1, AL3596 18.1, BC007021.1, AK024570. 1. 


AI089027, AA308141, AW504673, AI684832, AA225036, A1806235, AA480904, AW084470, 
BE246140, AI769587, AA480993, AA936449, AI743330, AW025616, R84772, AI244944, N58917, 
AJ085514, AA504299, AI273353, AI762989, AA100979, AA857531, AW276652, AW952845, 
AW440624, A1277859, R74507, AW269427, A1221905, AW016095, H72021, All 50547, H65671, 
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Description of Table 4 

Table 4 provides a key to the tissue/cell source identifier code disclosed in Table 1B.2, 
column 5. Column 1 of Table 4 provides the tissue/cell source identifier code disclosed in Table 
5 1B.2, Column 5. Columns 2-5 provide a description of the tissue or cell source. Note that 
"Description" and "Tissue" sources (i.e. columns 2 and 3) having the prefix "a_" indicates organs, 
tissues, or cells derived from "adult" sources. Codes corresponding to diseased tissues are 
indicated in column 6 with the word "disease." The use of the word "disease" in column 6 is non- 
limiting. The tissue or cell source may be specific (e.g. a neoplasm), or may be disease-associated 
10 (e.g., a tissue sample from a normal portion of a diseased organ). Furthermore, tissues and/or cells 
lacking the "disease" designation may still be derived from sources directly or indirectly involved 
in a disease state or disorder, and therefore may have a further utility in that disease state or 
disorder. In numerous cases where the tissue/cell source is a library, column 7 identifies the vector 
use d to generate the library. 
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Organ 
























































Tissue 




a Heart 


a Liver 


a mammary gland 


a Prostate 


a small intestine 


a Stomach 


Blood B cells 


Blood B cells activated 


Blood B cells resting 


Blood T cells activated 


Blood T cells resting 


brain 


breast 


breast cancer 


Cell Line CAOV3 


cell line PA-1 


cell line transformed 


colon 


colon (9808co65R) 


colon (9809col5) 


colon cancer 


colon cancer (9808co64R) 


colon cancer 9809col4 


Donor II B Cells 24hrs 


Donor II B Cells 72hrs 


Donor II B-Cells 24 hrs. 


Donor II B-Cells 72hrs 


Description 


a Heart 


a Liver 


a mammary eland 


a Prostate 


a small intestine 


a Stomach 


Blood B cells 


Blood B cells activated 


Blood B cells resting 


Blood T cells activated 


Blood T cells resting 


brain 


breast 


breast cancer 


Cell Line CAOV3 


cell line PA-1 


cell line transformed 


colon 


colon (9808co65R) 


colon (9809col5) 


colon cancer 


colon cancer 
(9808co64R) 


colon cancer 9809col4 


Donor II B Cells 24hrs 


Donor II B Cells 72hrs 


Donor II B-Cells 24 hrs. 


Donor II B-Cells 72hrs 


Code 


AR022 


AR023 


AR024 


AR025 


AR026 


AR027 


AR028 


AR029 


AR030 


AR031 


AR032 


AR033 


AR034 


AR035 


AR036 


AR037 


AR038 


AR039 


AR040 


AR041 


AR042 


AR043 


AR044 


AR050 


AR051 


AR052 


AR053 
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Donor II Resting B Cells 


Heart 


Human Lung (clonetech) J 


Human Mammary 
(clontech) 


Human Thymus 
(clonetech) 


Jurkat (unstimulated) 


Kidney 


Liver 


Liver (Clontech) 


Lymphocytes chronic 
lymphocytic leukaemia 


Lymphocytes diffuse large 
B cell lymphoma 


Lymphocytes follicular 
lymphoma 


normal breast 


Normal Ovarian 
(4004901) 


Normal Ovary 9508G045 


Normal Ovary 9701G208 


Normal Ovary 9806G005 


Ovarian Cancer 


Ovarian Cancer 
(9702G001) 


Ovarian Cancer 
(9707G029) 


Ovarian Cancer 
(9804G011) 


Ovarian Cancer 
(9806G019) 


Ovarian Cancer 


Donor II Resting B Cells 


Heart 


Human Lung (clonetech) 


Human Mammary 
(clontech) 


Human Thymus 
(clonetech) 


Jurkat (unstimulated) 


Kidney 


Liver 


Liver (Clontech) 


Lymphocytes chronic 
lymphocytic leukaemia 


Lymphocytes diffuse 
large B cell lymphoma 


Lymphocytes follicular 
lymphoma 


normal breast 


Normal Ovarian 
(4004901) 


Normal Ovary 9508G045 


Normal Ovary 9701G208 


Normal Ovary 9806G005 


Ovarian Cancer 


Ovarian Cancer 
(9702G001) 


Ovarian Cancer 
(9707G029) 


Ovarian Cancer 
(9804G011) 


Ovarian Cancer 
(9806G019) 


Ovarian Cancer 


AR054 


AR055 


AR056 


AR057 


AR058 


AR059 


AR060 


AR061 


AR062 


AR063 


AR064 


AR065 


AR066 


AR067 


AR068 


AR069 


AR070 


AR071 


AR072 


AR073 


AR074 


AR075 


AR076 
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(9807G017) 


Ovarian Cancer 
(9809G001) 


ovarian cancer 15799 


Ovarian Cancer 177 17 AID 


Ovarian Cancer 
4004664B1 


Ovarian Cancer 
40053 15A1 


ovarian cancer 94127303 


Ovarian Cancer 96069304 


Ovarian Cancer 9707G029 


Ovarian Cancer 9807G045 


ovarian cancer 9809G001 


Ovarian Cancer 
9905C032RC 


Ovarian cancer 9907 COO 
3rd 


Prostate 


Prostate (clonetech) 


prostate cancer 


prostate cancer # 1 5 1 76 


prostate cancer #15509 


prostate cancer # 1 5673 


Small Intestine (Clontech) 


Spleen 


Thymus T cells activated 


(9807G017) 


Ovarian Cancer 
(9809G001) 


ovarian cancer 15799 


Ovarian Cancer 
17717AID 


Ovarian Cancer 
4004664B1 


Ovarian Cancer 
40053 15A1 


ovarian cancer 94127303 


Ovarian Cancer 
96069304 


Ovarian Cancer 
9707G029 


Ovarian Cancer 
9807G045 


ovarian cancer 
9809G001 


Ovarian Cancer 
9905C032RC 


Ovarian cancer 9907 COO 
3rd 


Prostate 


Prostate (clonetech) 


prostate cancer 


prostate cancer # 1 5 1 76 


prostate cancer #15509 


prostate cancer #15673 


Small Intestine 
(Clontech) 


Spleen 


Thymus T cells activated 




AR077 


AR078 


AR079 


AR080 


AR081 


AR082 


AR083 


AR084 


AR085 


AR086 


AR087 


AR088 


AR089 


AR090 


AR091 


AR092 


AR093 


AR094 


AR095 


AR096 


AR097 
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007: PHA(6HRS) 


007: PMA(6hrs) 


008: 1449 #2 


01: A- max 24 


01: A - max 26 


01: A -max 30 


01: B- max 24 


01: B- max 26 


01: B- max 30 


1449 Sample 


3T3P10 l.OuM insulin 


3T3P10 lOnM Insulin 


3T3P10 lOuM insulin 


3T3P10 No Insulin 


3T3P4 


Adipose (41892) 


Adipose Diabetic (41611) 


Adipose Diabetic (41661) 


Adipose Diabetic (41689) 


Adipose Diabetic (41706) 


Adipose Diabetic (42352) 


Adipose Diabetic (42366) 


Adipose Diabetic (42452) 


Adipose Diabetic (42491) 


007: PHA(6HRS) 


007: PMA(6hrs) 


008: 1449 #2 


01: A - max 24 


01: A - max 26 


01: A -max 30 


01: B- max 24 


01: B- max 26 


01: B- max 30 


1449 Sample 


3T3P10 l.OuM insulin 


3T3P10 lOnM Insulin 


3T3P10 lOuM insulin 


3T3P10No Insulin 


3T3P4 


Adipose (41892) 


Adipose Diabetic 
(41611) 


Adipose Diabetic 
(41661) 


Adipose Diabetic 
(41689) 


Adipose Diabetic 
(41706) 


Adipose Diabetic 
(42352) 


Adipose Diabetic 
(42366) 


Adipose Diabetic 
(42452) 


Adipose Diabetic 
(42491) 


AR153 


AR154 


AR155 


AR161 


AR162 


AR163 


AR164 


AR165 


AR166 


AR167 


AR168 


AR169 


AR170 


AR171 


AR172 


AR173 


AR174 


AR175 


AR176 


AR177 


AR178 


AR179 


AR180 


AR181 
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Adipose Normal (41843) 


Adipose Normal (41893) 


Adipose Normal (42452) 


Adrenal Gland 


Adrenal Gland + Whole 
Brain 


B7(lhr)+ (inverted) 


Breast (1 8275 A2B) 


Breast (4004199) 


Breast (4004399) 


Breast (4004943B7) 


Breast (4005570B1) 


Breast Cancer 
(4004127A30) 


Breast Cancer 
(400443 A21) 


Breast Cancer 
(4004643A2) 


Breast Cancer 
(40047 10A7) 


Breast Cancer 
(4004943 A21) 


Breast Cancer (400553A2) 


Breast Cancer 
(9805C046R) 


Breast Cancer 
(9806C012R) 


Breast Cancer (ODQ 
45913) 


Breast Cancer 
(ODQ45913) 


Breast Cancer 


Adipose Normal (41843) 


Adipose Normal (41893) 


Adipose Normal (42452) 


Adrenal Gland 


Adrenal Gland + Whole 
Brain 


B7(lhr)+ (inverted) 


Breast (18275A2B) 


Breast (4004199) 


Breast (4004399) 


Breast (4004943B7) 


Breast (4005570B1) 


Breast Cancer 
(4004127A30) 


Breast Cancer 
(400443A21) 


Breast Cancer 
(4004643A2) 


Breast Cancer 
(40047 10A7) 


Breast Cancer 
(4004943 A21) 


Breast Cancer 
(400553A2) ; 


Breast Cancer 
(9805C046R) 
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pancreas 


uterus 


ovary 


brain 


thyroid 


normal head/neck 
tissue 


brain 


brain 


head/neck 


nasopharynx 


nasopharynx 


brain 


skin 


skin 




follicular adenoma (benign 
lesion) 


squamous cell carcinoma 




tumor 


serous papillary tumor 


oligodendroglioma 


medullary carcinoma 




glioblastoma with 
probably TP53 mutation 
and witho 


anaplastic 
oligodendroglioma 


nasopharyngeal carcinoma 


normal epithelium 


normal epithelium 


glioblastoma without 
EGFR amplification 




squamous cell carcinoma 


NCI_CGAP_Sub8 


NCI_CGAP_Thy7 


NCI CGAP HN13 


NCI CGAP Pan3 


NCI CGAP Ut7 


NCI CGAP Ov41 


NCI_CGAP_Brn41 


NCI CGAPJThylO 


NCI_CGAP_HN20 


NCl_CGAP_Brn66 


NCI_CGAP_Brn70 


NCI CGAP HN21 


NCI CGAP HN17 


NCI CGAP HN19 


NCI_CGAP_Brn65 


NCI CGAP Skn3 


NCI CGAP Skn4 


L4501 


L4537 


L4556 


L4558 


L4560 


L4669 


L4747 


L5286 


L5564 


L5565 


L5566 


L5568 


L5569 


L5574 


L5575 


L5622 


L5623 
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Description of Table 5 

Table 5 provides a key to the OMIM reference identification numbers disclosed in Table 
5 1B.1, column 9. OMIM reference identification numbers (Column 1) were derived from Online 
Mendelian Inheritance in Man (Online Mendelian Inheritance in Man, OMIM. McKusick-Nathans 
Institute for Genetic Medicine, Johns Hopkins University (Baltimore, MD) and National Center 
for Biotechnology Information, National Library of Medicine, (Bethesda, MD) 2000. World Wide 
Web URL: http://www.ncbi.nlm.nih.gov/omim/). Column 2 provides diseases associated with the 
10 cytologic band disclosed in Table 1B.1, column 8, as determined using the Morbid Map database. 



Table 5 



OMIM Reference 


Description 


100690 


Myasthenic syndrome, slow-channel congenital, 601462 


100710 


Myasthenic syndrome, slow-channel congenital, 601462 


101000 


Meningioma, NF2-related, sporadic Schwannoma, sporadic 


101000 


Neurofibromatosis, type 2 


101000 


Neurolemmomatosis 


101000 


Malignant mesothelioma, sporadic 


102578 


Leukemia, acute promyelocyte, PML/RARA type 


102770 


Myoadenylate deaminase deficiency 


103050 


Autism, succinylpurinemic 


103050 


Adenylosuccinase deficiency 


103850 


Aldolase A deficiency 


104770 


Amyloidosis, secondary, susceptibility to 


106100 


Angioedema, hereditary 


106150 


Hypertension, essential, susceptibility to 


106150 


Preeclampsia, susceptibility to 


106165 


Hypertension, essential, 145500 


106180 


Myocardial infarction, susceptibility to 


107300 


Antithrombin III deficiency 


107670 


Apolipoprotein A-II deficiency 


107741 


Hyperlipoproteinemia, type III 


107777 


Diabetes insipidus, nephrogenic, autosomal recessive, 222000 


108725 


Atherosclerosis, susceptibility to 


108985 


Atrophia areata 


109270 


Renal tubular acidosis, distal, 1 79800 


109270 


Spherocytosis, hereditary 


109270 


[Acanthocytosis, one forml 


109270 


[Elliptocytosis, Malaysian-Melanesian type] 


109270 


Hemolytic anemia due to band 3 defect 


109560 


Leukemia/lymphoma, B-cell, 3 


109690 


Asthma, nocturnal, susceptibility to 


109690 


Obesity, susceptibility to 


109700 


Hemodialysis-related amyloidosis 


110100 


Blepharophimosis, epicanthus inversus, and ptosis, type 1 


110700 


Vivax malaria, susceptibility to 


113100 


Brachydactyly, type C 
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113900 


Heart block, progressive familial, type I 


114835 


Monocyte carboxy esterase deficiency 


115665 


Cataract, congenital, Volkmann type 


116800 


Cataract, Marner type 


116806 


Colorectal cancer 


116860 


Cavernous angiomatous malformations 


117700 


[Hypoceruloplasminemia, hereditary] 


117700 


Hemosiderosis, systemic, due to aceruloplasminemia 


118485 


Polycystic ovary syndrome with hyperandrogenemia 


118800 


Choreoathetosis, familial paroxysmal 


120070 


Alport syndrome, autosomal recessive, 203780 


120131 


Alport syndrome, autosomal recessive, 203780 


120131 


Hematuria familial ben i en 


120140 


Osteoarthrosis, precocious 


120140 


SED congenita 


120140 


SMED Strudwick type 


120140 


Stickler svndrome tvne T 




Waonpr wnHromp tvr>£* TT 
vv agii^i ojuui vy ax 


120140 


ArhonHrno^erie^i^-hvnnohoiidro&enf*^! 4 ? tvne TT 


120140 




120150 


O^tpocrpn p^im irYinerfpcta 4 dinipfil fnrtn^ 1 66700 1 6671 0 
259420, 166220 


120150 


Osteoporosis, idiopathic, 166710 


120150 


Ehlers-Danlos syndrome, type VIIA1, 130060 


120215 


Ehlers-Danlos syndrome, type I, 130000 


120215 


Ehlers-Danlos syndrome, type II, 130010 


120260 

A \J V/ V/ 


EtMDhvseal dvsolasia. multiole tvoe 2 600204 


120435 


Muir-Torre syndrome, 158320 


120435 


Colorectal cancer, hereditary, nonpolyposis, type 1 Ovarian cancer 


120550 


Clq deficiency, type A 


120570 


Cla deficiency tvoe B 


120575 


Clcj deficiency, type C 


120700 


C3 deficiency 


120950 


C8 deficiency tvoe I 


120960 


C8 deficiency, type II 


121050 


Contractural arachnodactyly, congenital 


121360 


Mveloid leukemia acute M4Eo subtvne 


121800 


Corneal dvstroTihv crystalline Schnvder 


122720 


Nicotine addiction nrotection from 


122720 


Coumarin resistance, 122700 


123000 


Craniometaphyseal dysplasia 


123270 


[Creatine kinase, brain type, ectopic expression of] 


123620 


Cataract cerulean tvoe 2 601547 


123660 


Cataract, Coppock-like 


123940 


White sponge nevus, 1 93900 


124030 


Parkinsonism, susceptibility to 


124030 


Debrisoquine sensitivity 
_t_: 2. 


124200 


Darier disease (keratosis follicularis) 


125370 


Dentatorubro-pallidoluysian atrophy 


125660 


Myopathy, desminopathic 


125660 


Cardiomyopathy 


126090 


Hyperphenylalaninemia due to pterin-4a-carbinolamine dehydratase 
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deficiency, 264070 


126337 


Myxoid liposarcoma 


126340 


Xeroderma pigmentosum, group D, 278730 


126391 


DNA ligase I deficiency 


126600 


Drusen, radial, autosomal dominant 


129010 


Neuropathy, congenital hypomyelinating, 1 


129900 


EEC syndrome- 1 


130410 


Glutaricaciduria, type IIB 


130500 


Elliptocytosis- 1 


131210 


Atherosclerosis, susceptibility to 


131244 


Hirschsprung disease-2, 600155 


131400 


Eosinophilia, familial 


132700 


Cylindromatosis 


133171 


[Erythrocytosis, familial], 133100 


133200 


Erythrokeratodermia variabilis 


133530 


Xeroderma pigmentosum, group G, 278780 


133701 


Exostoses, multiple, type 2 


133780 


Vitreoretinopathy, exudative, familial 


134790 


Hyperferritinemia-cataract syndrome, 600886 


135300 


Fibromatosis cnncnval 

± IU1 glllglVUl 


135940 


Tchthvosis vulgaris 146700 


136132 


TFish-odor svndromel 602079 

A loll vy VJWl kJ y ilvlJ UillvJ) Vy \J X—i \J 1 _/ 


136350 


Pfeiffer svndrome 1 0 1 600 


136435 


Ovarian dvss?enesis hvnerffonadotronic with normal karvotvoe 
233300 


136550 


Macular dystrophy, North Carolina type 


136836 


Fucosyltransferase-6 deficiency 


138030 


[Hyperproglucagonemia] 


138040 


Cortisol resistance 


138140 


Glucose transport defect, blood-brain barrier 


138160 


Diabetes mellitus, noninsulin-dependent 


138160 


Fanconi-Bickel syndrome, 227810 


138300 


Hemolvtic anemia due to glutathione reductase deficiencv 


138570 


Non-insulin denendent diabetes mellitus suscentibilitv to 

X ™ V/ 1 1 111 Jul 111 Uvpvl lUwllL VX 1 IX l/V LV J lllvlllLUJ^ LjUJvvUHUllliy tV/ 


138700 


TAnolinonrotein FT deficiencvl 

1 iiUullL/UUlUlvlll 1 -L Uvllvlvllvj J 


138981 


Pulmonarv alveolar nroteinosis 265120 


139250 


Isolated growth hormone deficiencv Til if? tvne with absent OFT and 

iJvlUlvU tS til J 1V71 1I1V1IV Uvl IVlvHV J XI 1 1 £^ I J UV t t 1 vJ. X U-U Jvl X t VJ X X Ull VX 

Kowarski type with bioinactive GH 


139350 


Epidermolytic hyperkeratosis, 1 13800 


139350 


Keratoderma, palmoplantar, nonepidermolytic 


140100 


[Anhaptoglobinemia] x 


140100 


[Hypohaptogloginemia] 


141750 


Alpha-thalassemia/mental retardation syndrome, type 1 


141800 


Methemoglobinemias, alpha- 


141800 


Thai assemi as, alpha- 


141800 


Erythremias, alpha- 


141800 


Heinz body anemias, alpha- 


141850 


Thalassemia, alpha- 


141850 


Erythrocytosis 


141850 


Heinz body anemia 


141850 


Hemoglobin H disease 


141850 


Hypochromic microcytic anemia 
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142335 


Hereditary persistence of fetal hemoglobin, heterocellular, Indian 
type 


142600 


Hemolytic anemia due to hexokinase deficiency 


142989 


Synpolydactyly, type II, 186000 

Z XL 2. «L_iL> — tLt. 2 . 


143890 


Hypercholesterolemia, familial 


145001 


Hyperparathyroidism- jaw tumor syndrome 


145260 


Pseudohypoaldosteronism, type II 


145505 


Hypertension, essential 


145981 


Hypocalciuric hypercalcemia, type II 


146200 


Hypoparathyroidism, familial 


146760 


rieG receptor I, phagocytic, familial deficiency of] 


146790 


Lupus nephritis, susceptibility to 


147141 


Leukemia, acute lymphoblastic 


147440 


Growth retardation with deafness and mental retardation 


147670 


Rab^on-Mendenhall svndrome 


147670 


Diabetes mellitus insulin-resistant with acanthosis nigricans 


147670 


Leprechaunism 


147781 


Atopy, susceptibility to 


148040 


Epidermolysis bullosa simplex, Koebner, Dowling-Meara, and 
Weber-Cockayne types, 1 3 1 900, 1 3 1 760, 131800 


148041 


Pachyonychia congenita, Jadassohn-Lewandowsky type, 1 67200 


148043 


Meesmann corneal dystrophy, 122100 


148065 


White sponge nevus, 193900 


148070 


Liver disease, susceptibility to, from hepatotoxins or viruses 


148080 


Epidermolytic hyperkeratosis, 113800 


148370 


Keratolytic winter erythema 


148900 


Klippel-Feil syndrome with laryngeal malformation 


150200 


[Placental lactogen deficiency] 


150210 


Lactoferrin-deficient neutrophils, 245480 


150292 


Epidermolysis bullosa, Herlitz junctional type, 226700 


151440 


Leukemia, T-cell acute lymphoblastoid 


151670 


Henatic linase deficiencv 

1 JVL/Ullv 11UUJV UvUvlVllVJ 


152427 


Lone OT svndrome-2 


152445 


Vohwinkel syndrome, 124500 


152445 


Erythrokeratoderma, progressive symmetric, 602036 


152760 


Hvnof?onadotror>ic hvnoffonadi^m due to GNRH Heficiencv 

1 1 Y L/ VgVllUU V 11 V/ U IV 11 V Uv&VllUUlOlll V*WW WJ VJl'lVll UVllvlVllv J , 

227200 


152780 


Hypogonadism, hypergonadotropic 


152780 


Male pseudohermaphroditism due to defective LH 


152790 


Precocious puberty, male, 176410 


152790 


Leydig cell hypoplasia 


153454 


Ehlers-Danlos syndrome, type VI, 225400 


153455 


Cutis laxa, recessive, type I, 219100 


154275 


Malignant hyperthermia susceptibility 2 


154276 


Malignant hyperthermia susceptibility 3 


154545 


Chronic infections, due to opsonin defect 


154550 


Carbohydrate-deficient glycoprotein syndrome, type lb, 602579 


155555 


[Red hair/fair skin] 


155555 


UV-induced skin damage, vulnerability to 


156232 


Mesomelic dysplasia, Kantaputra type 


156850 


Cataract, congenital, with microphthalmia 


157147 


Abetalipoproteinemia, 200100 
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1 <7 1 H(\ 
I J 1 1 l\) 


noioprosencepnary-z 


1 <H£A(\ 
lo /04U 


rcu wiin miiocnonanai .lmn/\ ueieiions, type 1 


i ^s^on 
l Dojyu 


opinai muscular airopny-*t 


1 ^QAAA 


Muscular dystrophy, limb-girdle, type 1 A 


1 <QAA1 


iviuscuiar aysxropny, nmD-girQie, type ir> 


J dU/oU 


Cardiomyopathy, familial hypertrophic, 1, 192600 




Central core disease, one form 


1 iCAlQ 1 


Cardiomyopathy, hypertrophic, mid-left ventricular chamber type 


1 £AAAA 


Myotonic dystrophy 


1 /CO 1 <A 

lozl OU 


Obestiy with impaired prohormone processing, 600955 


loZZUU 


Neurofibromatosis, type 1 


ioZZUU 


Watson syndrome, 193520 


loZ4UU 


Neuropathy, hereditary sensory and autonomic, type 1 


103 /Z:/ 


Hypertension, pregnancy- induced 




Noonan syndrome- 1 




Cardiofaciocutaneous syndrome, 115150 


1 &A HI 1 

104 /3 1 


Ovarian carcinoma, 1 67000 


1 £LA 77A 

164770 


Myeloid malignancy, predisposition to 


1 /i/IO^O. 

1o4So3 


Lipo sarcoma 


i an a 1 a 
lo /410 


Knabaomyosarcoma, alveolar, ZoozZU 


looioU 


Paraneoplastic sensory neuropathy 


1 £LQ A ^ A 


Hypoparathyroidism, autosomal dominant 


luo4!>U 


Hypoparathyroidism, autosomal recessive 


loo4oo 


Metaphyseal chondrodysplasia, Murk Jansen type, 1 56400 


1 /CQCAA 

looMJU 


Parietal foramina 


1 AOAAA 

i oyouu 


Hailey-Hailey disease 


1 *7ACAA 


Myotonia congenita, atypical acetazolamide-responsive 


1 TA^AA 


Paramyotonia congenita, 168300 


1 7ACAA 


Hyperkalemic periodic paralysis 


171 1 OA 

l/i iyu 


Hypertension, essential, 145500 


171 ZTCA 

1 / lOOU 


Lysosomal acid phosphatase deficiency 


1 / 1 /oil 


Hypopnospnatasia, adult, l4o3uu 


171 7/TA 

1/1 /OU 


Hypophosphatasia, infantile, 241500 


1 /Z4UU 


Hemolytic anemia due to glucosephosphate isomerase deficiency 


1 774AA 
1 /Z4Ul) 


Hydrops fetalis, one form 


1 T"M *5 A 
1 /Z43U 


Enolase deficiency 


1 ^71 

1 /Z4 / 1 


Glycogenosis, hepatic, autosomal 


1 77 A OA 

l //4yu 


Phosphorylase kinase deficiency of liver and muscle, 261750 


i ni a if\ 
1 /34 /I) 


Glanzmann thrombasthenia, type B 


1 /CIA 

1 /3olU 


Platelet alpha/delta storage pool deficiency 


1 71 OCA 


Polio, susceptibility to 


1 /3o /U 


Xeroderma pigmentosum 


1 C7A 

1 / jo /U 


Fane on i anemia 


1 TIO 1 A 

i /3yiu 


Polycystic kidney disease, adult, type II 


1 1/1 AAA 
1 /4UUU 


Medullary cystic kidney disease, AD 


1 HA AAA 

i /4yuu 


Polyposis, juvenile intestinal 




i VI piiyncl clllaJJC*! IdJUa 


176100 


Porphyria, hepatoerythropoietic 


176450 


Sacral agenesis- 1 


176830 


Obesity, adrenal insufficiency, and red hair 


176830 


ACTH deficiency 


176930 


Dysprothrombinemia 
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1 76910 

1 / U7JU 


H vnonroth rombinemia 




Pituitarv tumor invasive 

X 1 1 U 1 1411 J' ll^llllvJl^ 111 f UJ1 T V 


1 77400 

III T 1 UU 


Anne a nostan esthetic 

Jl. L_/ 1 1 CI ^ U/V/fc3 tvillVkJll 1VHV 


178100 


Ptosis hereditarv congenital 1 


1 78600 


Pulmonarv hvnertension familial Drimarv 

JL L4 11 1 1 \_7 1 1 dl j 1 l^j yJ W 1 Ivl 1L71 vllj J- Ulll 1 Hvil *** ^ 


1 78640 


Pulmonarv alveolar nroteinosis congenital. 265120 

A U11UVJ11U.1 y ill V Vv/lUl Ul V/lvlllV JlJ^ Vvll^VllUUl^ *s 1 - v 


1 79095 


Male infertilitv 


179755 


Renal cell carcinoma nanillarv 1 

Xvviiui vvll veil viiiv/iiitij |^vi|_rij iui _y 5 a 


1 80069 


Retinal dvstronhv autosomal recessive childhood-onset 


1 80069 

1 OwUU7 


Retinitis nicrmentosa-20 

Iwlllll HO pigJllVlllVJOa jL^Kr 


1 80069 

1 OUUU7 


T pber conoenital amaurosis-7 7041 00 

LjvL/vi vUll£^wllll.dl dl lldUl Ujlo ±- , x^\J~ 1 \J\J 


1 80071 

1 O \J\J 1 1 


Retinitis niomentosa autosomal recessive 


1 80100 

l ov l uu 


Retinitis niomentosa- 1 

AVClllllllO UlgllldllUDd 1 


1 80105 


Retinitis niomentosa- 1 0 

IVVLllllllO Ullil livlllAJOd 1 \J 


1 80180 

1 OV J OU 


Mioht blindness conoenital stationerv rhodonsin-related 


180180 


R ptinitic niomentosa autosomal recessive 


1 80180 
1 o\jj ou 


Rptiniti^ niomentosa-4 autosomal dominant 

IVt/HlllLlij Ul^lllvllLUod uUlvoVJlllCll vlv/l Ullldlll 


1 80Q01 

1 OU7U 1 


AAalionant hvnprthprmia QU^ppntihilitv 1 145600 
ivLaiigiiciiki ny uci uici iiiia ;>u;>VvC*L7ti unity i, J t ~> 


1 80901 


f^pntral porp di^pasp 1 1 7000 


1 81405 


^pannlonproneal sninal muscular atronhv New P>no1and tvne 

iJv(1|JU1VJ Llwl Ullvdl o 11 Idl HlUjvUi dl till \j^Jiiy , I iv'' i—> ii^iciiiva ij 


1 81410 


Slpanulonpronpal ^vndrome mvonathic tvne 

OvdpuiUy wi uiivdi o_y iiv.il uiiiw^ 1 1 ly w jvdLi 1 1 v iy j-'w 


1 81460 

1 O i "T UU 


Slphistocioma mansoni Qiiscpntibilitv/resi stance to 

UvIIlSHJoUIlJa Illdllijv/lll, OU3V't'f7tll71IH-J'/ 1 Wai^MM.IW'W LV_/ 


1 871 18 


AriYipt\/_rpl5itpH nPT*Qnn a 1 itv IraitQ 
yA.il/i-ict_y - iciaitu uci auiidiiiy nemo 


1 87980 

1 OA A. OU 


Qmall-ppll panppr of luno 

01110.11 vvll vCUlvVl Ul lUllsl 


1 87790 


^mith-A/faopnis Qvndromp 
01111111 ividiiviiio oynuiuiiiv 


1 87180 


frluposp/oa lactose malahsorntion 

VJ JUvvOv/ £i,dldv lU3v llldldLyovJl [Jvlvl 1 


1 87181 


Rpnal oluposiiria 751100 


1 87600 

1 O^-UUU 


^nastip naranlpoia-1 A 


1 87601 


Slnastic naranleoia-4 


187860 


Pvrnnn i W i 1 nrvtnc i Q 
i y i \j yjvj ir^i i vj iusij 


187860 

I O j_ O U v/ 


Slnhpropvtosis rpces sive 


1 87860 
i oz,ouu 


P 1 1 1 r^top\/tr\ c i C- 7 

U/lllJJl.vlvj' LVJolD ^> 


1 87900 


^nhpropvtoQi 4 s-7 


1 85800 


^vmnh o 1 o n rr i cm nrnv ima 1 

t3y lllJJlldlCXll^lolll. L/l VJ A-llllclI 


1 86580 

1 OU J ou 


A rtfimpiitanpoiivpal orannlomatosis 

/VI Llll UvULttllvUU VCCll gl CllltH\JlllCllvFL5liJ 


1 86880 


T pukpmia/lvmnhoma T-cpII 

JL^C L11VC1111<X/ 1 y 1111J11VJ111C1-* 1 vvl 1 


1 86071 


T pulfpmln T-ppII aputp IvtYinVir^VilactiP 
L/Ctiivci 1 1 i<x, i ten dvuic ly nijjiivjL'idsiiw 


1 87040 


T pnWpmia-1 X-pp11 acutp Ivmnhohlastic 

L/vUJVVinid lj 1 vv 1 1 ClvUlv iy ill JJllVJUldD LI v 


1 88070 


Rlppdino dicordpr dnp tn dpfpetive thromhoxane A 7 recentor 

1_J ICCvilll^ UlaUl UC1 UUv l.\J UCltvll Vw till vlllUUAClllv ivvvjJiui 


1 88450 

1 OO^-JU 


froitpr adolp^ppnt multinodular 


1 88450 


r^nitpr rir\tipndpmip cimr^lp 

llWllCllVJCllllv, S1111JJ1C 


1 88450 


T-4vr\otVivroidi^Tn hprpditarv ponoenital 
iriy jjutny ivjiuioiii, iicicuiicuy vvjugviiiuii 


1 88876 

1 OOOZ.U 


Slorshv fundus dvstronhv 116900 

owl 5Uj lUUUUi Uy0l.lv/JJliy5 1 Juyvu 


1 80800 


Prppp 1 a m r» c i a /pp 1 tn r> q i a 
1 1 CCwlalilUoicI/ C/vlaillpMa 


190040 


\4pninoioma S»T^-rp1atpd 
ivici 111 1^,1 uiiid ? ijikj 1 viaivu 


1 90040 

1 j7UU*-tU 


Dprmatofihrosarpoma nrotuherans 

17C1 1 1 iCLVKJ 1 1 Ul Uodl vwllla yjl UlUUvl dl 1 o 


190040 


Giant-cell fibroblastoma 


190195 


Ichthyosiform erythroderma, congenital, 242100 


190195 


Ichthyosis, lamellar, autosomal recessive, 242300 


190198 


Leukemia, T-cell acute lymphoblastic 


190300 


Tremor, familial essential, 1 


190605 


Triphalangeal thumb-polysyndactyly syndrome 
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1 0 1 044 


Oardinmvonathv familial hvnertroohic 


101009 


Tnhprctii^ ^clero^i^-2 




Insensitivitv to nain congenital with anhidrosis. 256800 


1 02000 


Ovarian carcinoma 


109000 


Rrca^t cancer lohnlar 


109000 


PnHnmptrial carcinoma 


1 02000 


Oa^tric cancer familial 1^721S 




FiiahpfpQ in^irWHn^ npiircihvnf>nhv<ieal 1 9S700 

iviaUtlvo nisi jjivjuo, uvtii \jiiy Lj\jyjny ovoi ; ilj t 


109074 
1 yzy tH 


Mponatal allnimmiinp thromrirvcvtnnpnia 

iyCsJlla.va-1 diH-/ilIIliIl*Hv/ till {Jill UKJ^y LKJ L/\->l I ICl 


109074 
1 y Ly 1 1 


frlvcnnrcitpin Ta Hpficipncv 
vj ly ^s\jyji vj in id vaci ivit>iiw_y 




Rpnal cpII carcinoma 

1VC1 Icil vCi 1 y^cll il iwilid 


lO^HOO 


vnn Hinnpl-T inrlan wnHrntnp 

VUU 111 JJ JJC 1 X_/ 1 1 1UC1U SjUUl Ulllv 


io^soo 


J? hahrlnm vnQarcnma alveolar 968990 
lvl idULlvJi 1 1 Uoai VvVji iid 9 di vcvjidi , ^»vio^z<v/ 


lO^SOO 


\X/j» AfHpn Hiircx cvnHrAmp rvr\p T 
vv <xa\ Liv/i luui g sj' uui vjiiis/j i^jjc x 


1 o^soo 


W/ii5*t*H*»nKiircr cvnHrrtmp t"vr»p TTT 148890 

VV ddl UC11UU1 ££, ojrllUl U111G 5 IjrJJG XXX, ltOOAU 


lO^SOO 


i^raninfacial-Hpafhp^Q-hand ^vnHrnmp 199880 


9014S0 

ZU IHJv 


Arvl-PnA HphvrlrncrpnaQP mpfHnm chain Hcficipncv of* 


901460 

ZU 1 H&v 


Acvl-r^nA HpnvHrncrpnaQc lontr chain ricficicncv of 


90147S 
zu it /j 


VT CAD Heficiencv 


901 81 0 
zu 1 0 1 \f 


^-Kpta-livHrciWQtprciiH HchvHrno'pnaQc tvnc TT rlcficiencv 
_> ia-ii_y cii uaj ,3 Lei vj i uti lj' vji w^t/i icidw, l j H ~> *-**^i i^iwiiv^y 


90^100 


Hprm one P 1 1 H 1 q l<r cvnHrrtmp 
i ici iiiciiiotvj' l Liuiciix byiiuivjiiiv 


90TS00 


A iVpnf"/^!*! n 1*1 a 

AVIlViipLVJll Lil let 


90S 100 


A m\/ritT*r\r\Vi i r* latprsil cclprr*Qic mvcmlc 

r\.\\\y VJtl VJJJlll^ IdLCldl oCl^l USlOj J U V vllllv 


90SQ00 

ZUJ7UV 


Anemia l^inrnonH-Rl^ipVfVin 
/AIICHIICI5 Lviciiiiwiiu -Uia.wjv.xcui 


9077S0 

ZU / / Jvi 


l-r\/r*prlir\r\r*"r<^tpinpmi?i tvnp TH 


90R9S0 




908400 


A crtartv/l olnrncflmiiiiina 


9191^8 

Z 14 I JO 


f^Qt*nitiTif k -ap\/lr'5>t*riii"i'np "h*JinQlr*C5iQP Hpficipncv 
v_ <ii 1111111c a\^y l^ai liiiiiiw ti aii5iUv<i5v ixvxiwivuiwjr 


216550 


Cohen syndrome 


9 1 6ono 
z 1 ovuu 


/\ enron id. 10 p b 1 a 


Zl f J\J\) 


Lomed pidiid coiigciiiict, reccisoivc 


Zl /oUU 


iviacuiar corneal uysiropny 


Z 1 oUjU 


/vppareni niinerdiucoriicoiu. exccbb 5 fiypciiviibivjii uuc uj 


ZZ 1 / /U 


r oiycysiic liponieruDranous osieooyspidsid witn s>vierui>iiig 

Ipnl^pncpr>ha Irinjithv 

I W UlVCl I *w w pi I <X 1U LJCi u 


991 890 

ZZ 1 OZv 


i^rlir^cic "Pninilinl ttrr^orpccivp cnV*icrvrtical 
VJllvji3la ? Xdlllllldl ^>i ugicsaivc auuwi iiwai 


999700 


T '\/ciniii"if* T*it*r\1"PiT*i i"n"lT^lpt*5inpp 
l_j y 5>lllLii iw piVJLdii 11 iivjid diic v 


99974S 

ZZZ / nj 




999800 


HptyinK/fiV aripmia rlup f~r\ Kicr\hr»<;r»hoo'1\/'ppra<"p mnfaQP i^pficipncv 
rxciliuij' lie diicinid uuc lvj uiopusjapuvj^ij tvi dtv iiiuiadv utiivitjiwj 


999000 
zz-z^uu 


Qnr»rncp intnlpranpp 
i3UWU3C lllL\JJd dl J^C 


99SSOO 


x3iiia~vdii v_^rcvciu byiiuiuiuc 


99764S 

ZZ / OHJ 


nr* /^ni cinf^TYiift f\/np 
FdllUvJlll diiC-Hiid, lyyjs* "w 


997646 
zz / o<+o 


rdncL/iii ajiciiiid, iypc \-> 


9976S0 

ZZ /UJU 


FdiiC/Uiij diiciiiJd, iypc /a 


990700 

ZZ7 / UU 


Pn irtncp-V>i cr^Vir^cr^ViQt^Cf 3 Hpficipncv 

n LlVtUSv UlDpilw&pildLdaC UC-XIWICllWjr 


990800 
ZZ70W 


TPfl 1 C*\ C\ Cl 1 T*1 51 1 
LX^ 1 idj 


230000 


Fucosidosis 


230400 


Galactosemia 


230800 


Gaucher disease 


230800 


Gaucher disease with cardiovascular calcification \ 


231550 


Achalasia-addisonianism-alacrimia syndrome 


231670 


Glutaricaciduria, type I 
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Tii tin c 

231675 ! 


Glutaricaciduria, type IIC 


231680 


Glutaricaciduria, type IIA ' 


AA 

232300 


Glycogen storage disease II 


^ o n a a 

232700 


Glycogen storage disease VI 


232800 


Glycogen storage disease VII 


TOO —1 rvA 

233700 


Chronic granulomatous disease due to deficiency of NCF-1 


OO i^AA 

234200 


Neurodegeneration with brain iron accumulation 


236250 


Homocystinuria due to MTHFR deficiency 


236730 


Urofacial syndrome 


O 1 T)AA 

237300 


Carbamoylphosphate synthetase I deficiency 


239100 


Van Buchem disease 


A f\ A A A 

240400 


Scurvy 


O /< f O i\f\ 

245200 


Krabbe disease 


**l /I CAAA 

245900 


Norum disease 


245900 


Fish-eye disease 


^ A £ A C f\ 

246450 


HMG-CoA lyase deficiency 


O d Of 1 A 

248510 


Mannosidosis, beta- 


o /i oz:a a 

248600 


Maple syrup urine disease, type la 


248610 


Maple syrup urine disease, type II 


249000 


Meckel syndrome ) 


250250 


Cartilage-hair hypoplasia 


250790 


Methemoglobinemia due to cytochrome b5 deficiency 


250850 


Hypermethioninemia, persistent, autosomal dominant, due to 




methionine adenosyltransferase I/III deficiency 


1 i O'A 

251 170 


Mevalonicaciduria 


Of 1 ZTAA 

251600 


Microphthalmia, autosomal recessive 


o co f r\A 

252500 


Mucolipidosis II 


o c o c Af\ 

252500 


Mucolipidosis III 


O CO AAA 

252900 


Sanfilippo syndrome, type A 


O C O /\ A A 

253000 


Mucopolysaccharidosis IV A 


o c o o c /\ 

253250 


Mulibrey nanism 


OCT OA A 

255800 


Schwartz-Jampel syndrome 


O CZT AO A 

256030 


Nemaline myopathy-2 


O CZ'C /i A 

256540 


Galactosialidosis 


o c n<n Art 

256700 


Neuroblastoma 


256731 


Ceroid-lipofuscinosis, neuronal-5, variant late infantile 


O C "70 AA 

257200 


Niemann-Pick disease, type A 


O C *"70 A/\ 

257200 


Niemann-Pick disease, type B 


258501 


3-methylglutaconicaciduna, type III 


O C OA A A 

258900 


Oroticaciduria 


259900 


Hyperoxaluria, primary, type 1 


O ZTO A A A 

262000 


Bjornstad syndrome 


OZ^ZTO AA 

266200 


Anemia, hemolytic, due to PK deficiency 


o nr\ 1 a a 

270100 


Situs inversus viscerum 


O *7 AO A A 

270200 


Sjogren -Larsson syndrome 


OTO Tf A 

272750 


GM2-gangliosidosis, AB variant 


0700AA 


1 ay-oacns disease 


272800 


[Hex A pseudodeficiency] 


272800 


GM2-gangliosidosis, juvenile, adult 


273800 


Thrombocytopenia, neonatal alloimmune 


273800 


Glanzmann thrombasthenia, type A 


276600 


Tyrosinemia, type II 
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276700 


Tyrosinemia, type I 


An/ni ft 

276710 


Tyrosinemia, type III 


276900 


Usher syndrome, type 1 A 


276901 


Usher syndrome, type 2 


276902 


Usher syndrome, type 3 


277700 


Werner syndrome 


(•^ T ft *1 ft ft 

278700 


Xeroderma pigmentosum, group A 


278760 


Xeroderma pigmentosum, group F 


300000 


Opitz G syndrome, type I 


300008 


Nephrolithiasis, type I, 310468 


300008 


Proteinuria, low molecular weight, with hypercalciunc 
nephrocalcinosis 


■*> a a a ao 

300008 


Dent disease, 300009 


300008 


Hypophosphatemia, type III 


3000 l l 


Menkes disease, 309400 | 


"> AAA 1 1 

300011 


Occipital horn syndrome, 304150 


s\ ft ft /"V i i 

300011 


Cutis laxa, neonatal 


300031 


Mental retardation, X-hnked, FRAXF type 


AAA vl /4 

300044 


Wernicke-Korsakoff syndrome, susceptibility to 


300046 


Mental retardation, X-linked 23, nonspecific 


300047 


Mental retardation, X-lmked 20 


300048 


Intestinal pseudoobstruction, neuronal, X-linked 


300049 


Nodular heterotopia, bilateral periventricular 


300049 


BPNH/MR syndrome 


300055 


Mental retardation with psychosis, pyramidal signs, and 
i • j ■ 

macroorchidism 


<-> AAAZTZ" 

300066 


Deafness, X-linked 6, sensorineural 


<-» ft J^ft <■* 1 

300071 


Night blindness, congenital stationary, type 2 


300075 


Coffin-Lowry syndrome, 303600 


300077 


Mental retardation, X-Hnked 29 


300300 


Adrenoleukodystrophy 


300100 


Adrenomyeloneuropathy 


300104 


Mental retardation, X-linked nonspecific, 309541 


300110 


Night blindness, congenital stationary, X-hnked incomplete, 
300071 


300123 


Mental retardation with isolated growth hormone deficiency 


300126 


Dyskeratosis congenita-l, 305000 


A A 1 

300127 


Mental retardation, X-hnked, 60 


O A A^ 1 ft 

300310 


Agammaglobulinemia, type 2, X-hnked ; 


300600 


/^\ I 11 * * "I -1 • T-> ' I , 

Ocular albinism, Forsius-Enksson type i 


301000 


T'l 1 . • -yr | • I J /> -f |-vft ft 

Thrombocytopenia, X-hnked, 313900 


301000 


Wiskott-Aldrich syndrome 


301200 


Amelogenesis imperfecta 


301201 


Amelogenesis imperfecta-3, hypoplastic type j 


301220 


Partington syndrome II 


301590 


Anophthalmos-1 


301830 


Arthrogryposis, X-linked (spinal muscular atrophy, infantile, X- 
linked) 


301835 


Arts syndrome 


301845 


Bazex syndrome 


302060 


Noncompaction of left ventricular myocardium, isolated 


302060 


Barth syndrome 
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'J AOA£A 
JUZUoU 


L,aruiomyopainy, A-nnKea Qiiaiea, juuuoy 


i aoaaa 
JUZUoU 


cnoocaraiai riDroeiastosis-z 


JUZ3DU 


iNance-rioran synarome 


JUZoUl 


i^narcowviane- 1 ootn neuropainy, -A-iinKeo-z, recessive 


juzvou 


Chondrodysplasia punctata, X-l inked dominant 


JUJ /UU 


Colorblindness, blue monochromatic 


JUJoUU 


Colorblindness, deutan 


jujyuu 


Colorblindness, protan 


304040 


Charcot-Marie-Tooth neuropathy, X-linked-1, dominant, 302800 


304050 


Aicardi syndrome 


3041 10 


Cranio frontonasal dysplasia 


304800 


Diabetes insipidus, nephrogenic 


305100 


Anhidrotic ectodermal dysplasia 


305435 


Heterocellular hereditary persistence of fetal hemoglobin, Swiss 
type 


1 AC/1 CA 


FG syndrome 


Q AC AAA 

3Uj9UU 


Favism 


0 AC AAA 

3Uj9UU 


CjorlJ deliciency 


1 ACOAA 


Hemolytic anemia due to G6PD deficiency 


O A/C AAA 

3UoUUU 


Glycogenosis, X-linked hepatic, type I 


OA/CAAA 

JUOUUU 


Glycogenosis, X-linked hepatic, type II 


-JA/T 1 AA 


Gonadal dysgenesis, XY female type 


"5 A£^7AA 

3Uo /UU 


Hemophilia A 


306995 


[Homosexuality, male] 


3U / 1 5U 


Hypertrichosis, congenital generalized 


^ A^fOAA 

3U /oUU 


Hypophosphatemia, hereditary 


3US31U 


Incontinentia pigmenti, familial 


T AO O AA 


Keratosis follicularis spinulosa decalvans 


1 AOC/4 A 


Spastic paraplegia, 312900 


308840 


Hydrocephalus due to aqueductal stenosis, 307000 


308840 


MAS A syndrome, 303350 


309200 


Manic-depressive illness, X-linked 


309470 


Mental retardation, X-linked, syndromic-3, with spastic diplegia 


309500 


Renpenning syndrome- 1 


309510 


Mental retardation, X-hnked, syndromic- 1, with dystonic 
movements, ataxia, and seizures 


309530 


Mental retardation, X-hnked 1, non-dysmorphic 


309548 


Mental retardation, X-linked, FRAXE type 


309585 


Mental retardation, X-linked, syndromic-6, with gynecomastia and 
obesity 


309605 


Mental retardation, X-linked, syndromic-4, with congenital 
contractures and low fingertip arches 


309610 


Mental retardation, X-linked, syndromic-2, with dysmorphism and 
cerebral atrophy 


3uyozu 


Mental retardation-skeletal dysplasia 


3U9o!>U 


Brunner syndrome 


J\JZrj7\J\J 


\\A i ifnr\r\l\/c'3r , r , n!3rinnci c 11 


310300 


Emery-Dreifiiss muscular dystrophy 


310400 


Myotubular myopathy, X-linked 


310460 


Myopia- 1 


310460 


Bornholm eye disease 


310490 


Cowchock syndrome 
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311050 


Optic atrophy, X-hnked 


311200 


Oral-facial-digital syndrome 1 


311300 


Otopalatodigital syndrome, type I 


311510 


Waisman parkinsonism-mental retardation syndrome 


311850 


Phosphonbosyl pyrophosphate synthetase-related gout 


312040 


N syndrome, 3 10465 


312060 


"f* 1 ■ 1 C ' 'VT' 1*1 J 

Properdin deficiency, X-hnked 


312170 


Pyruvate dehydrogenase deficiency 


312700 


Retinoschisis 


312760 


Turner syndrome 


313400 


Spondyloepiphyseal dysplasia tarda 


313700 


Perineal hypospadias 


313700 


Prostate cancer 


313700 


Spinal and bulbar muscular atrophy of Kennedy, 313200 


313700 


Breast cancer, male, with Reifenstein syndrome 


313700 


Androgen insensitivity, several forms 


314250 


Dystonia-3, torsion, with parkinsonism, Filipino type 


314300 


Goeminne TKCR syndrome 


314400 


Cardiac valvular dysplasia- 1 


314580 


Wieacker- Wolff syndrome 


600040 


Colorectal cancer 


600079 


Colon cancer 


600101 


Deafness, autosomal dominant 2 


600119 


Muscular dystrophy, Duchenne-like, type 2 


600119 


Adhalinopathy, primary 


600138 


Retinitis pigmentosa- 1 1 


600140 


Rubenstein-Taybi syndrome, 180849 


600163 


Long QT syndrome-3 


600173 


SCID, autosomal recessive, T-negative/B-positive type j 


600175 


Spinal muscular atrophy, congenital nonprogressive, of lower limbs 


600194 


Ichthyosis bullosa of Siemens, 146800 


600223 


Spinocerebellar ataxia-4 


60023 1 


Palmoplantar keratoderma, Bothnia type 


600234 


HMG-CoA synthease-2 deficiency 


600243 


Temperature-sensitive apoptosis 


600258 


Colorectal cancer, hereditary nonpolyposis, type 3 


600266 


Resistance/susceptibility to TB, etc. 


600273 


Polycystic kidney disease, infantile severe, with tuberous sclerosis 


600276 


Cerebral arteriopathy with subcortical infarcts and 




leukoencephalopathy, 1 253 1 0 


600281 


Non-insulin-dependent diabetes mellitus, 125853 


600281 


MODY, type 1, 125850 


600309 


Atrioventricular canal defect- 1 


600310 


Pseudoachondroplasia, 177170 


600310 


Epiphyseal dysplasia, multiple 1, 132400 


600320 


Insulin-dependent diabetes mellitus-5 


600332 


Rippling muscle disease- 1 


600359 


Bartter syndrome, type 2 


600374 


Bardet-Biedl syndrome 4 


600510 


Pigment dispersion syndrome 


600512 


Epilepsy, partial 


600525 


Trichodontoosseous syndrome, 190320 
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600536 


Myopathy, congenital 


600593 


Craniosynostosis, Adelaide type 


600617 


Lipoid adrenal hyperplasia, 201710 


600623 


Prostate cancer, 1 76807 


60063 1 


Enuresis, nocturnal, I 


600650 


Myopathy due to CPT II deficiency, 255 1 10 


600650 


CPT deficiency, hepatic, type II, 600649 


600652 


Deafness, autosomal dominant 4 


600698 


Salivary adenoma 


600698 


Uterine leiomyoma 


600698 


Lipoma 


600698 


Lipomatosis, mutiple, 151900 


600722 ! 


Ceroid lipofuscinosis, neuronal, variant juvenile type, with granular 




osmiophilic deposits 


600722 


Ceroid lipofuscinosis, neuronal-1, infantile, 256730 


600725 


Holoprosencephaly-3, 142945 


600757 


Orofacial cleft-3 


600759 


Alzheimer disease-4 


600792 


Deafness, autosomal recessive 5 


600807 


Bronchial asthma 


600808 


Enuresis, nocturnal, 2 


600811 


Xeroderma pigmentosum, group E, DDB-negative subtype, 278740 


600850 


Schizophrenia disorder-4 


600852 


Retinitis pigmentosa- 17 


600881 


Cataract, congenital, zonular, with sutural opacities 


600882 


Charcot-Mane-Tooth neuropathy-2B 


600897 


Cataract, zonular pulverulent- 1, 1 16200 


600918 


Cystinuria, type III 


600956 


Persistent Mullenan duct syndrome, type II, 261550 


600957 


Persistent Mullenan duct syndrome, type I, 261550 


600958 


Cardiomyopathy, familial hypertrophic, 4, 1 15197 


600968 


Gitelman syndrome, 263800 


600975 


Glaucoma 3, primary infantile, B 


600995 


Nephrotic syndrome, idiopathic, steroid-resistant 


600996 


Arrhythmogenic right ventricular dysp!asia-2 


601097 


Neuropathy, recurrent, with pressure palsies, 162500 


601097 


Charcot-Mane-Tooth neuropathy- 1 A, 1 18220 


601097 


Dejerine-Sottas disease, PMP22 related, 145900 


601105 


Pycnodysostosis, 265800 


601199 


Neonatal hyperparathyroidism, 239200 


601199 


Hypocalcemia, autosomal dominant, 601 198 


601199 


•m T 1**1 1 ♦ A xi AC(\C%f\ 

Hypocalciunc hypercalcemia, type I, 145980 


601238 


Cerebellar ataxia, Cayman type 


601277 


Ichthyosis, lamellar, type 2 


601284 


Hereditary hemorrhagic telangiectasia-2, 600376 


601295 


Bile acid malabsorption, primary 


r (\ i ~> r\c\ 

601309 


Basal cell carcinoma, sporadic 


601309 


Basal cell nevus syndrome, 109400 


601313 


Polycystic kidney disease, adult type I, 1 73900 


601369 


Deafness, autosomal dominant 9 


601386 


Deafness, autosomal recessive 12 


601402 


Leukemia, myeloid, acute 



3958 



601412 


Deafness, autosomal dominant 7 


601414 


Retinitis pigmentosa- 1 8 


A CO 

601458 


Inflammatory bowel disease-2 


601493 


Cardiomyopathy, dilated 1U 


/Ai c n 

601517 


bpinocerebellar ataxia-z, JoJuyu 


/•A 1 C 1 O 

601518 


Prostate cancer, hereditary, 1, 17680/ 


601596 


Charcot-Marie-Tooth neuropathy, demyelinating 


/A1 /: C\A 

601604 


Mycobacterial and salmonella infections, susceptibility to 


Z" A 1 /TA 

601650 


Paraganglioma, familial nonchromaffin, 2 


601652 


Glaucoma 1A, primary open angle, juvenile-onset, 137750 


601669 


Hirschsprung disease, one form 


601676 


Acute insulin response 


601682 


Glaucoma 1 C, primary open angle 


601691 


Retinitis pigmentosa- 1 9, 601718 


601691 


Stargardt disease- 1, 248200 


601691 


Cone-rod dystrophy 3 


601691 


Fundus flavimaculatus with macular dystrophy, 248200 


601692 


Reis-Bucklers corneal dystrophy 


601692 


Corneal dystrophy, Avelhno type 


601692 


Corneal dystrophy, Groenouw type I, 121900 


601692 


Corneal dystrophy, lattice type 1, 122200 


601718 


Retinitis pigmentosa- 19 


601744 


Systemic lupus erythematosus, susceptibility to, 1 


601769 


Osteoporosis, involutional 


601769 


Rickets, vitamin D-resistant, 277440 


601771 


Glaucoma 3 A, primary lniantile, 231300 


601780 


Ceroid-lipofuscinosis, neuronal-6, variant late infantile 


/"A 1 TOf 

601785 


Carbohydrate-deficient glycoprotein syndrome, type I, 2 1 2065 


Z A 1 OilO 

601843 


Hypothyroidism, congenital, 274400 


601844 


Pseudohypoaldosteronism type II 


601846 


Muscular dystrophy with rimmed vacuoles 


✓'A 1 OtCt 

601863 


Bare lymphocyte syndrome, complementation group C 


601928 


» 4 • l „ > 1 ■ 1 COAAA 

Monilethrix, 158000 


601954 


Muscular dystrophy, limb-girdle, type 2G 


601975 


Ectodermal dysplasia/skin fragility syndrome 


602025 


Obesity/hyperinsulinism, susceptibility to 


/"A^ ATO 

602078 


Fibrosis of extraocular muscles, congenital, 2 


602085 


Postaxial Polydactyly, type A2 


602086 


Arrhythmogenic right ventricular dysplasia-3 


602088 


Nephronophthisis, infantile 


602089 


Hemangioma, capillary, hereditary 


602092 


Deafness, autosomal recessive 1 8 


602094 


Lipodystrophy, familial partial 


602116 


Glioma 


602121 


Deafness, autosomal dominant nonsyndromic sensorineural, 1, 




1 A AAA 

124900 




Tremor, familial essential, 2 


602136 


Refsum disease, infantile, 2665 1 0 


602136 


Zellweger syndrome- 1 , 2 1 4 1 00 


602136 


Adrenoleukodystrophy, neonatal, 202370 


602153 


Monilethrix, 158000 


602216 


Peutz-Jeghers syndrome, 175200 
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602225 


Cone-rod retinal dystrophy-2, 1 20970 


602225 


Leber congenital amaurosis, type III 


6\j2219 


Oculopharyngeal muscular dystorphy, 164300 


602279 


Oculopharyngeal muscular dystrophy, autosomal recessive, 257950 


602363 


Elhs-van Creveld-hke syndrome 


602403 


Alzheimer disease, susceptibility to 


602447 


Coronary artery disease, susceptibility to 


602460 


Deafness, autosomal dominant 15, 602459 


602477 


Febrile convulsions, familial, 2 


602491 


Hyperhpidemia, familial combined, 1 


602522 


Bartter syndrome, infantile, with sensorineural deafness 


602568 


TT j.* • 111 a. " • VI T^ j_ OO/'TT/^ 

Homocystinuna-megaioblastic anemia, cbl E type, 236270 


602574 


Deafness, autosomal dominant 12, 601842 


602574 


Deafness, autosomal dominant 8, 601543 


oU2oz9 


Dystonia-6, torsion 


602666 


Deafness, autosomal recessive 3, 600316 


602716 


Nephrosis- 1, congenital, Finnish type, 256300 


602772 


Retinitis pitmentosa-24 


602782 


Faisalabad histiocytosis 


602783 


Spastic paraplegia-7 



Mature Polypeptides 

The present invention also encompasses mature forms of a polypeptide having the amino 
5 acid sequence of SEQ ID NO:Y and/or the amino acid sequence encoded by the cDNA in a 
deposited clone. Polynucleotides encoding the mature forms (such as, for example, the 
polynucleotide sequence in SEQ ID NO:X and/or the polynucleotide sequence contained in the 
cDNA of a deposited clone) are also encompassed by the invention. Moreover, fragments or 
variants of these polypeptides (such as, fragments as described herein, polypeptides at least 80%, 

10 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to these polypeptides, or polypeptides 
encoded by a polynucleotide that hybridizes under stringent conditions to the complementary 
strand of the polynucleotide encoding these polypeptides) are also encompassed by the invention. 
In preferred embodiments, these fragments or variants retain one or more functional activities of 
the full-length or mature form of the polypeptide (e.g., biological activity (such as, for example, 

15 activity useful in detecting, preventing, diagnosing, prognosticating, treating, and/or ameliorating 
cancer and other hyperproliferative disorders), antigenicity (ability to bind, or compete with a 
polypeptide of the invention for binding, to an anti-polypeptide of the invention antibody), 
immunogenicity (ability to generate antibody which binds to a specific polypeptide of the 
invention), ability to form multimers with polypeptides of the invention, and ability to bind to a 

20 receptor or ligand for a polypeptide of the invention). Antibodies that bind the polypeptides of the 
invention, and polynucleotides encoding these polypeptides are also encompassed by the 
invention. 
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According to the signal hypothesis, proteins secreted by mammalian cells have a signal or 
secretary leader sequence which is cleaved from the mature protein once export of the growing 
protein chain across the rough endoplasmic reticulum has been initiated. Most mammalian cells 
and even insect cells cleave secreted proteins with the same specificity. However, in some cases, 
5 cleavage of a secreted protein is not entirely uniform, which results in two or more mature species 
of the protein. Further, it has long been known that cleavage specificity of a secreted protein is 
ultimately determined by the primary structure of the complete protein, that is, it is inherent in the 
amino acid sequence of the polypeptide. 

Methods for predicting whether a protein has a signal sequence, as well as the cleavage 

10 point for that sequence, are available. For instance, the method of McGeoch, Virus Res. 3:271- 
286 (1985), uses the information from a short N-terminal charged region and a subsequent 
uncharged region of the complete (uncleaved) protein. The method of von Heinje, Nucleic Acids 
Res. 14:4683-4690 (1986) uses the information from the residues surrounding the cleavage site, 
typically residues -13 to +2, where +1 indicates the amino terminus of the secreted protein. The 

1 5 accuracy of predicting the cleavage points of known mammalian secretory proteins for each of 
these methods is in the range of 75-80%. (von Heinje, supra.) However, the two methods do not 
always produce the same predicted cleavage point(s) for a given protein. 

In the present case, the deduced amino acid sequence of the secreted polypeptide was 
analyzed by a computer program called SignalP (Henrik Nielsen et al., Protein Engineering 10:1-6 

20 (1997)), which predicts the cellular location of a protein based on the amino acid sequence. As 
part of this computational prediction of localization, the methods of McGeoch and von Heinje are 
incorporated. The analysis of the amino acid sequences of the secreted proteins described herein 
by this program provided the results shown in Table 1 A. 

In specific embodiments, polypeptides of the invention comprise, or alternatively consist 

25 of, the predicted mature form of the polypeptide as delineated in columns 14 and 15 of Table 1A. 
Moreover, fragments or variants of these polypeptides (such as, fragments as described herein, 
polypeptides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to these 
polypeptides, or polypeptides encoded by a polynucleotide that hybridizes under stringent 
conditions to the complementary strand of the polynucleotide encoding these polypeptides) are 

30 also encompassed by the invention. In preferred embodiments, these fragments or variants retain 
one or more functional acitivities of the full-length or mature form of the polypeptide (e.g., 
biological activity (such as, for example, activity useful in detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating cancer and other hyperproliferative disorders), 
antigenicity (ability to bind, or compete with a polypeptide of the invention for binding, to an anti- 

35 polypeptide of the invention antibody), immunogenicity (ability to generate antibody which binds 
to a specific polypeptide of the invention), ability to form multimers with polypeptides of the 
invention, and ability to bind to a receptor or ligand for a polypeptide of the invention). 
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Antibodies that bind the polypeptides of the invention, and polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

Polynucleotides encoding proteins comprising, or consisting of, the predicted mature form 
of polypeptides of the invention (e.g., polynucleotides having the sequence of SEQ ID NO: X 
5 (Table 1A, column 4), the sequence delineated in columns 7 and 8 of Table 1A, and a sequence 
encoding the mature polypeptide delineated in columns 14 and 15 of Table 1A (e.g., the sequence 
of SEQ ID NO:X encoding the mature polypeptide delineated in columns 14 and 15 of Table 1)) 
are also encompassed by the invention, as are fragments or variants of these polynucleotides (such 
as, fragments as described herein, polynucleotides at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 

10 99%, or 100% identical to these polyncueotides, and nucleic acids which hybridizes under 
stringent conditions to the complementary strand of the polynucleotide). 

As one of ordinary skill would appreciate, however, cleavage sites sometimes vary from 
organism to organism and cannot be predicted with absolute certainty. Accordingly, the present 
invention provides secreted polypeptides having a sequence shown in SEQ ID NO:Y which have 

15 an N-terminus beginning within 15 residues of the predicted cleavage point (i.e., having 1, 2, 3, 4, 
5, 6, 7, 8 , 9, 10, 1 1, 12, 13, 14, or 15 more or less contiguous residues of SEQ ED NO:Y at the N- 
terminus when compared to the predicted mature form of the polypeptide (e.g., the mature 
polypeptide delineated in columns 14 and 15 of Table 1). Similarly, it is also recognized that in 
some cases, cleavage of the signal sequence from a secreted protein is not entirely uniform, 

20 resulting in more than one secreted species. These polypeptides, and the polynucleotides encoding 
such polypeptides, are contemplated by the present invention. 

Moreover, the signal sequence identified by the above analysis may not necessarily 
predict the naturally occurring signal sequence. For example, the naturally occurring signal 
sequence may be further upstream from the predicted signal sequence. However, it is likely that 

25 the predicted signal sequence will be capable of directing the secreted protein to the ER. 
Nonetheless, the present invention provides the mature protein produced by expression of the 
polynucleotide sequence of SEQ ID NO:X and/or the polynucleotide sequence contained in the 
cDNA of a deposited clone, in a mammalian cell (e.g., COS cells, as desribed below). These 
polypeptides, and the polynucleotides encoding such polypeptides, are contemplated by the 

30 present invention. 

Polynucleotide and Polypeptide Variants 

The present invention is also directed to variants of the polynucleotide sequence disclosed 
in SEQ ID MO:X or the complementary strand thereto, nucleotide sequences encoding the 
35 polypeptide of SEQ ID NO:Y, the nucleotide sequence of SEQ ID NO:X that encodes the 
polypeptide sequence as defined in columns 13 and 14 of Table 1A, nucleotide sequences 
encoding the polypeptide sequence as defined in columns 13 and 14 of Table 1A, the nucleotide 
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sequence of SEQ ID NO:X encoding the polypeptide sequence as defined in Table IB, the 
nucleotide sequence as defined in columns 8 and 9 of Table 2, nucleotide sequences encoding the 
polypeptide encoded by the nucleotide sequence as defined in columns 8 and 9 of Table 2, the 
nucleotide sequence as defined in column 6 of Table 1C, nucleotide sequences encoding the 
5 polypeptide encoded by the nucleotide sequence as defined in column 6 of Table 1C, the cDNA 
sequence contained in ATCC Deposit No:Z, nucleotide sequences encoding the polypeptide 
encoded by the cDNA sequence contained in ATCC Deposit No:Z, and/or nucleotide sequences 
encoding a mature (secreted) polypeptide encoded by the cDNA sequence contained in ATCC 
Deposit No:Z. 

10 The present invention also encompasses variants of the polypeptide sequence disclosed in 

SEQ ID NO:Y, the polypeptide as defined in columns 13 and 14 of Table 1A, the polypeptide 
sequence as defined in columns 6 and 7 of Table 1B.1, a polypeptide sequence encoded by the 
polynucleotide sequence in SEQ ID NO:X, a polypeptide sequence encoded by the nucleotide 
sequence as defined in columns 8 and 9 of Table 2, a polypeptide sequence encoded by the 

15 nucleotide sequence as defined in column 6 of Table 1C, a polypeptide sequence encoded by the 
complement of the polynucleotide sequence in SEQ ID NO.X, the polypeptide sequence encoded 
by the cDNA sequence contained in ATCC Deposit No:Z and/or a mature (secreted) polypeptide 
encoded by the cDNA sequence contained in ATCC Deposit No:Z. 

"Variant" refers to a polynucleotide or polypeptide differing from the polynucleotide or 

20 polypeptide of the present invention, but retaining essential properties thereof. Generally, variants 
are overall closely similar, and, in many regions, identical to the polynucleotide or polypeptide of 
the present invention. 

Thus, one aspect of the invention provides an isolated nucleic acid molecule comprising, 
or alternatively consisting of, a polynucleotide having a nucleotide sequence selected from the 

25 group consisting of: (a) a nucleotide sequence described in SEQ ID NO:X or contained in the 
cDNA sequence of ATCC Deposit No:Z; (b) a nucleotide sequence in SEQ ED NO:X or the cDNA 
in ATCC Deposit No:Z which encodes the complete amino acid sequence of SEQ ID NO:Y or the 
complete amino acid sequence encoded by the cDNA in ATCC Deposit No:Z; (c) a nucleotide 
sequence in SEQ ID NO:X or the cDNA in ATCC Deposit No:Z which encodes a mature 

30 polypeptide (i.e., a secreted polypeptide (e.g., as delineated in columns 14 and 15 of Table 1A)); 
(d) a nucleotide sequence in SEQ ID NO:X or the cDNA sequence of ATCC Deposit No:Z, which 
encodes a biologically active fragment of a polypeptide; (e) a nucleotide sequence in SEQ ID 
NO:X or the cDNA sequence of ATCC Deposit No:Z, which encodes an antigenic fragment of a 
polypeptide; (f) a nucleotide sequence encoding a polypeptide comprising the complete amino 

35 acid sequence of SEQ ID NO:Y or the complete amino acid sequence encoded by the cDNA in 
ATCC Deposit No:Z; (g) a nucleotide sequence encoding a mature polypeptide of the amino acid 
sequence of SEQ ID NO:Y (i.e., a secreted polypeptide (e.g., as delineated in columns 14 and 15 
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of Table 1 A)) or a mature polypeptide of the amino acid sequence encoded by the cDNA in ATCC 
Deposit No:Z ; (h) a nucleotide sequence encoding a biologically active fragment of a polypeptide 
having the complete amino acid sequence of SEQ ID NO:Y or the complete amino acid sequence 
encoded by the cDNA in ATCC Deposit No:Z; (i) a nucleotide sequence encoding an antigenic 
5 fragment of a polypeptide having the complete amino acid sequence of SEQ ID NO:Y or the 
complete amino acid sequence encoded by the cDNA in ATCC Deposit No:Z; and (j) a nucleotide 
sequence complementary to any of the nucleotide sequences in (a), (b) s (c), (d), (e), (f), (g), (h), or 
(i) above. 

The present invention is also directed to nucleic acid molecules which comprise, or 

10 alternatively consist of, a nucleotide sequence which is at least 80%, 85%, 90%, 95%, 96%, 97%, 
98%, 99% or 100%, identical to, for example, any of the nucleotide sequences in (a), (b), (c), (d), 
(e), (f), (g), (h), (i), or (j) above, the nucleotide coding sequence in SEQ ID NO:X or the 
complementary strand thereto, the nucleotide coding sequence of the cDNA contained in ATCC 
Deposit No:Z or the complementary strand thereto, a nucleotide sequence encoding the 

1 5 polypeptide of SEQ ED NO: Y, a nucleotide sequence encoding a polypeptide sequence encoded by 
the nucleotide sequence in SEQ ID NO:X, a polypeptide sequence encoded by the complement of 
the polynucleotide sequence in SEQ ID NO:X, a nucleotide sequence encoding the polypeptide 
encoded by the cDNA contained in ATCC Deposit No:Z, the nucleotide coding sequence in SEQ 
ID NO:X as defined in columns 8 and 9 of Table 2 or the complementary strand thereto, a 

20 nucleotide sequence encoding the polypeptide encoded by the nucleotide sequence in SEQ ID 
NO:X as defined in columns 8 and 9 of Table 2 or the complementary strand thereto, the 
nucleotide coding sequence in SEQ ID NO:B as defined in column 6 of Table 1C or the 
complementary strand thereto, a nucleotide sequence encoding the polypeptide encoded by the 
nucleotide sequence in SEQ ID NO:B as defined in column 6 of Table 1C or the complementary 

25 strand thereto, the nucleotide sequence in SEQ ID NO:X encoding the polypeptide sequence as 
defined in columns 6 and 7 of Table 1B.1 or the complementary strand thereto, nucleotide 
sequences encoding the polypeptide as defined in column 6 and 7 of Table 1B.1 or the 
complementary strand thereto, and/or polynucleotide fragments of any of these nucleic acid 
molecules (e.g., those fragments described herein). Polynucleotides which hybridize to the 

30 complement of these nucleic acid molecules under stringent hybridization conditions or 
alternatively, under lower stringency conditions, are also encompassed by the invention, as are 
polypeptides encoded by these polynucleotides and nucleic acids. 

In a preferred embodiment, the invention encompasses nucleic acid molecules which 
comprise, or alternatively, consist of a polynucleotide which hybridizes under stringent 

35 hybridization conditions, or alternatively, under lower stringency conditions, to a polynucleotide in 
(a), (b), (c), (d), (e), (f), (g), (h), or (i), above, as are polypeptides encoded by these 
polynucleotides. In another preferred embodiment, polynucleotides which hybridize to the 

3964 



complement of these nucleic acid molecules under stringent hybridization conditions, or 
alternatively, under lower stringency conditions, are also encompassed by the invention, as are 
polypeptides encoded by these polynucleotides. 

In another embodiment, the invention provides a purified protein comprising, or 
5 alternatively consisting of, a polypeptide having an amino acid sequence selected from the group 
consisting of: (a) the complete amino acid sequence of SEQ ID NO:Y or the complete amino acid 
sequence encoded by the cDNA in ATCC Deposit No:Z; (b) the amino acid sequence of a mature 
(secreted) form of a polypeptide having the amino acid sequence of SEQ ID NO:Y (e.g., as 
delineated in columns 14 and 15 of Table 1A) or a mature form of the amino acid sequence 

10 encoded by the cDNA in ATCC Deposit No:Z mature; (c) the amino acid sequence of a 
biologically active fragment of a polypeptide having the complete amino acid sequence of SEQ ID 
NO:Y or the complete amino acid sequence encoded by the cDNA in ATCC Deposit No:Z; and 
(d) the amino acid sequence of an antigenic fragment of a polypeptide having the complete amino 
acid sequence of SEQ ID NO:Y or the complete amino acid sequence encoded by the cDNA in 

1 5 ATCC Deposit No:Z. 

The present invention is also directed to proteins which comprise, or alternatively consist 
of, an amino acid sequence which is at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 
1 00%, identical to, for example, any of the amino acid sequences in (a), (b), (c), or (d), above, the 
amino acid sequence shown in SEQ ID NO:Y, the amino acid sequence encoded by the cDNA 

20 contained in ATCC Deposit No:Z, the amino acid sequence of the polypeptide encoded by the 
nucleotide sequence in SEQ ID NO:X as defined in columns 8 and 9 of Table 2, the amino acid 
sequence of the polypeptide encoded by the nucleotide sequence in SEQ ID NO:B as defined in 
column 6 of Table 1C, the amino acid sequence as defined in columns 6 and 7 of Table 1B.1, an 
amino acid sequence encoded by the nucleotide sequence in SEQ ID NO:X, and an amino acid 

25 sequence encoded by the complement of the polynucleotide sequence in SEQ ID NO:X. 
Fragments of these polypeptides are also provided (e.g., those fragments described herein). Further 
proteins encoded by polynucleotides which hybridize to the complement of the nucleic acid 
molecules encoding these amino acid sequences under stringent hybridization conditions or 
alternatively, under lower stringency conditions, are also encompassed by the invention, as are the 

30 polynucleotides encoding these proteins. 

By a nucleic acid having a nucleotide sequence at least, for example, 95% "identical" to a 
reference nucleotide sequence of the present invention, it is intended that the nucleotide sequence 
of the nucleic acid is identical to the reference sequence except that the nucleotide sequence may 
include up to five point mutations per each 100 nucleotides of the reference nucleotide sequence 

35 encoding the polypeptide. In other words, to obtain a nucleic acid having a nucleotide sequence at 
least 95% identical to a reference nucleotide sequence, up to 5% of the nucleotides in the reference 
sequence may be deleted or substituted with another nucleotide, or a number of nucleotides up to 
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5% of the total nucleotides in the reference sequence may be inserted into the reference sequence. 
The query sequence may be an entire sequence referred to in Table IB or 2 as the ORF (open 
reading frame), or any fragment specified as described herein. 

As a practical matter, whether any particular nucleic acid molecule or polypeptide is at 
5 least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a nucleotide sequence of the 
present invention can be determined conventionally using known computer programs. A preferred 
method for determining the best overall match between a query sequence (a sequence of the 
present invention) and a subject sequence, also referred to as a global sequence alignment, can be 
determined using the FASTDB computer program based on the algorithm of Brutlag et al. (Comp. 

10 App. Biosci. 6:237-245 (1990)). In a sequence alignment the query and subject sequences are both 
DNA sequences. An RNA sequence can be compared by converting LPs to T's. The result of said 
global sequence alignment is expressed as percent identity. Preferred parameters used in a 
FASTDB alignment of DNA sequences to calculate percent identity are: Matrix=Unitary, k- 
tuple=4, Mismatch Penalty=l, Joining Penalty=30, Randomization Group Length=0, Cutoff 

15 Score=l, Gap Penalty=5, Gap Size Penalty 0.05, Window Size=500 or the length of the subject 
nucleotide sequence, whichever is shorter. 

If the subject sequence is shorter than the query sequence because of 5' or 3' deletions, not 
because of internal deletions, a manual correction must be made to the results. This is because the 
FASTDB program does not account for 5' and 3' truncations of the subject sequence when 

20 calculating percent identity. For subject sequences truncated at the 5' or 3' ends, relative to the 
query sequence, the percent identity is corrected by calculating the number of bases of the query 
sequence that are 5' and 3' of the subject sequence, which are not matched/aligned, as a percent of 
the total bases of the query sequence. Whether a nucleotide is matched/aligned is determined by 
results of the FASTDB sequence alignment. This percentage is then subtracted from the percent 

25 identity, calculated by the above FASTDB program using the specified parameters, to arrive at a 
final percent identity score. This corrected score is what is used for the purposes of the present 
invention. Only bases outside the 5' and 3' bases of the subject sequence, as displayed by the 
FASTDB alignment, which are not matched/aligned with the query sequence, are calculated for 
the purposes of manually adjusting the percent identity score. 

30 For example, a 90 base subject sequence is aligned to a 100 base query sequence to 

determine percent identity. The deletions occur at the 5' end of the subject sequence and 
therefore, the FASTDB alignment does not show a matched/alignment of the first 10 bases at 5' 
end. The 10 unpaired bases represent 10% of the sequence (number of bases at the 5' and 3' ends 
not matched/total number of bases in the query sequence) so 10% is subtracted from the percent 

35 identity score calculated by the FASTDB program. If the remaining 90 bases were perfectly 
matched the final percent identity would be 90%. In another example, a 90 base subject sequence 
is compared with a 100 base query sequence. This time the deletions are internal deletions so that 
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there are no bases on the 5' or 3' of the subject sequence which are not matched/aligned with the 
query. In this case the percent identity calculated by FASTDB is not manually corrected. Once 
again, only bases 5' and 3' of the subject sequence which are not matched/aligned with the query 
sequence are manually corrected for. No other manual corrections are to be made for the purposes 
5 of the present invention. 

By a polypeptide having an amino acid sequence at least, for example, 95% "identical" to 
a query amino acid sequence of the present invention, it is intended that the amino acid sequence 
of the subject polypeptide is identical to the query sequence except that the subject polypeptide 
sequence may include up to five amino acid alterations per each 100 amino acids of the query 

10 amino acid sequence. In other words, to obtain a polypeptide having an amino acid sequence at 
least 95% identical to a query amino acid sequence, up to 5% of the amino acid residues in the 
subject sequence may be inserted, deleted, (indels) or substituted with another amino acid. These 
alterations of the reference sequence may occur at the amino or carboxy terminal positions of the 
reference amino acid sequence or anywhere between those terminal positions, interspersed either 

1 5 individually among residues in the reference sequence or in one or more contiguous groups within 
the reference sequence. 

As a practical matter, whether any particular polypeptide is at least 80%, 85%, 90%, 95%, 
96%, 97%, 98% or 99% identical to, for instance, the amino acid sequence of a polypeptide 
referred to in Table 1A (e.g., the amino acid sequence delineated in columns 14 and 15) or a 

20 fragment thereof, Table 1B.1 (e.g., the amino acid sequence identified in column 6) or a fragment 
thereof, Table 2 (e.g., the amino acid sequence of the polypeptide encoded by the polynucleotide 
sequence defined in columns 8 and 9 of Table 2) or a fragment thereof, the amino acid sequence of 
the polypeptide encoded by the polynucleotide sequence in SEQ ID NO:B as defined in column 6 
of Table 1C or a fragment thereof, the amino acid sequence of the polypeptide encoded by the 

25 nucleotide sequence in SEQ ID NO:X or a fragment thereof, or the amino acid sequence of the 
polypeptide encoded by cDNA contained in ATCC Deposit No:Z, or a fragment thereof, the amino 
acid sequence of a mature (secreted) polypeptide encoded by cDNA contained in ATCC Deposit 
No:Z, or a fragment thereof, can be determined conventionally using known computer programs. 
A preferred method for determining the best overall match between a query sequence (a sequence 

30 of the present invention) and a subject sequence, also referred to as a global sequence alignment, 
can be determined using the FASTDB computer program based on the algorithm of Brutlag et al. 
(Comp. App. Biosci.6:23 7-245 (1990)). In a sequence alignment the query and subject sequences 
are either both nucleotide sequences or both amino acid sequences. The result of said global 
sequence alignment is expressed as percent identity. Preferred parameters used in a FASTDB 

35 amino acid alignment are: Matrix=PAM 0, k-tuple=2, Mismatch Penalty=l, Joining Penalty=20, 
Randomization Group Length=0, Cutoff Score=l, Window Size=sequence length, Gap Penalty=5, 
Gap Size Penalty=0.05, Window Size=500 or the length of the subject amino acid sequence, 
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whichever is shorter. 

If the subject sequence is shorter than the query sequence due to N- or C-terminal 
deletions, not because of internal deletions, a manual correction must be made to the results. This 
is because the FASTDB program does not account for N- and C-terminal truncations of the subject 
5 sequence when calculating global percent identity. For subject sequences truncated at the N- and 
C-termini, relative to the query sequence, the percent identity is corrected by calculating the 
number of residues of the query sequence that are N- and C-terminal of the subject sequence, 
which are not matched/aligned with a corresponding subject residue, as a percent of the total bases 
of the query sequence. Whether a residue is matched/aligned is determined by results of the 

10 FASTDB sequence alignment. This percentage is then subtracted from the percent identity, 
calculated by the above FASTDB program using the specified parameters, to arrive at a final 
percent identity score. This final percent identity score is what is used for the purposes of the 
present invention. Only residues to the N- and C-termini of the subject sequence, which are not 
matched/aligned with the query sequence, are considered for the purposes of manually adjusting 

15 the percent identity score. That is, only query residue positions outside the farthest N- and C- 
terminal residues of the subject sequence. 

For example, a 90 amino acid residue subject sequence is aligned with a 100 residue query 
sequence to determine percent identity. The deletion occurs at the N-terminus of the subject 
sequence and therefore, the FASTDB alignment does not show a matching/alignment of the first 

20 10 residues at the N-terminus. The 10 unpaired residues represent 10% of the sequence (number 
of residues at the N- and C- termini not matched/total number of residues in the query sequence) 
so 10% is subtracted from the percent identity score calculated by the FASTDB program. If the 
remaining 90 residues were perfectly matched the final percent identity would be 90%. In another 
example, a 90 residue subject sequence is compared with a 100 residue query sequence. This time 

25 the deletions are internal deletions so there are no residues at the N- or C-termini of the subject 
sequence which are not matched/aligned with the query. In this case the percent identity 
calculated by FASTDB is not manually corrected. Once again, only residue positions outside the 
N- and C-terminal ends of the subject sequence, as displayed in the FASTDB alignment, which 
are not matched/aligned with the query sequnce are manually corrected for. No other manual 

30 corrections are to made for the purposes of the present invention. 

The polynucleotide variants of the invention may contain alterations in the coding regions, 
non-coding regions, or both. Especially preferred are polynucleotide variants containing 
alterations which produce silent substitutions, additions, or deletions, but do not alter the 
properties or activities of the encoded polypeptide. Nucleotide variants produced by silent 

35 substitutions due to the degeneracy of the genetic code are preferred. Moreover, polypeptide 
variants in which less than 50, less than 40, less than 30, less than 20, less than 10, or 5-50, 5-25, 
5-10, 1-5, or 1-2 amino acids are substituted, deleted, or added in any combination are also 
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preferred. Polynucleotide variants can be produced for a variety of reasons, e.g., to optimize 
codon expression for a particular host (change codons in the human mRNA to those preferred by a 
bacterial host such as E. coli). 

Naturally occurring variants are called "allelic variants," and refer to one of several 
5 alternate forms of a gene occupying a given locus on a chromosome of an organism. (Genes II, 
Lewin, B., ed., John Wiley & Sons, New York (1985)). These allelic variants can vary at either 
the polynucleotide and/or polypeptide level and are included in the present invention. 
Alternatively, non-naturally occurring variants may be produced by mutagenesis techniques or by 
direct synthesis. 

1 0 Using known methods of protein engineering and recombinant DNA technology, variants 

may be generated to improve or alter the characteristics of the polypeptides of the present 
invention. For instance, one or more amino acids can be deleted from the N-terminus or C- 
terminus of the polypeptide of the present invention without substantial loss of biological function. 
As an example, Ron et al. (J. Biol. Chem. 268: 2984-2988 (1993)) reported variant KGF proteins 

1 5 having heparin binding activity even after deleting 3, 8, or 27 amino-terminal amino acid residues. 
Similarly, Interferon gamma exhibited up to ten times higher activity after deleting 8-10 amino 
acid residues from the carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 
(1988).) 

Moreover, ample evidence demonstrates that variants often retain a biological activity 

20 similar to that of the naturally occurring protein. For example, Gayle and coworkers (J. Biol. 
Chem. 268:22105-22111 (1993)) conducted extensive mutational analysis of human cytokine IL- 
la. They used random mutagenesis to generate over 3,500 individual IL-la mutants that averaged 
2.5 amino acid changes per variant over the entire length of the molecule. Multiple mutations 
were examined at every possible amino acid position. The investigators found that "[m]ost of the 

25 molecule could be altered with little effect on either [binding or biological activity]." In fact, only 
23 unique amino acid sequences, out of more than 3,500 nucleotide sequences examined, produced 
a protein that significantly differed in activity from wild-type. 

Furthermore, even if deleting one or more amino acids from the N-terminus or C-terminus 
of a polypeptide results in modification or loss of one or more biological functions, other 

30 biological activities may still be retained. For example, the ability of a deletion variant to induce 
and/or to bind antibodies which recognize the secreted form will likely be retained when less than 
the majority of the residues of the secreted form are removed from the N-terminus or C-terminus. 
Whether a particular polypeptide lacking N- or C-terminal residues of a protein retains such 
immunogenic activities can readily be determined by routine methods described herein and 

35 otherwise known in the art. 

Thus, the invention further includes polypeptide variants which show a biological or 
functional activity of the polypeptides of the invention (such as, for example, activity useful in 
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detecting, preventing, diagnosing, prognosticating, treating, and/or ameliorating cardiovascular 
disorders). Such variants include deletions, insertions, inversions, repeats, and substitutions 
selected according to general rules known in the art so as have little effect on activity. 

The present application is directed to nucleic acid molecules at least 80%, 85%, 90%, 
5 95%, 96%, 97%, 98%, 99% or 100% identical to the nucleic acid sequences disclosed herein, (e.g., 
encoding a polypeptide having the amino acid sequence of an N and/or C terminal deletion), 
irrespective of whether they encode a polypeptide having functional activity. This is because even 
where a particular nucleic acid molecule does not encode a polypeptide having functional activity, 
one of skill in the art would still know how to use the nucleic acid molecule, for instance, as a 

10 hybridization probe or a polymerase chain reaction (PCR) primer. Uses of the nucleic acid 
molecules of the present invention that do not encode a polypeptide having functional activity 
include, inter alia, (1) isolating a gene or allelic or splice variants thereof in a cDNA library; (2) in 
situ hybridization (e.g., "FISH") to metaphase chromosomal spreads to provide precise 
chromosomal location of the gene, as described in Verma et al., Human Chromosomes: A Manual 

15 of Basic Techniques, Pergamon Press, New York (1988); (3) Northern Blot analysis for detecting 
mRNA expression in specific tissues (e.g., normal or diseased tissues); and (4) in situ 
hybridization (e.g., histochemistry) for detecting mRNA expression in specific tissues (e.g., 
normal or diseased tissues). 

Preferred, however, are nucleic acid molecules having sequences at least 80%, 85%, 90%, 

20 95%, 96%, 97%>, 98%, 99% or 100% identical to the nucleic acid sequences disclosed herein, 
which do, in fact, encode a polypeptide having functional activity. By a polypeptide having 
"functional activity" is meant, a polypeptide capable of displaying one or more known functional 
activities associated with a full-length (complete) protein and/or a mature (secreted) protein of the 
invention. Such functional activities include, but are not limited to, biological activity (such as, 

25 for example, activity useful in detecting, preventing, diagnosing, prognosticating, treating, and/or 
ameliorating cancer and other hyperproliferative diseases and disorders), antigenicity (ability to 
bind, or compete with a polypeptide of the invention for binding, to an anti-polypeptide of the 
invention antibody), immunogenicity (ability to generate antibody which binds to a specific 
polypeptide of the invention), ability to form multimers with polypeptides of the invention, and 

30 ability to bind to a receptor or ligand for a polypeptide of the invention. 

The functional activity of the polypeptides, and fragments, variants and derivatives of the 
invention, can be assayed by various methods. 

For example, in one embodiment where one is assaying for the ability to bind or compete 
with a full-length polypeptide of the present invention for binding to an anti-polypetide antibody, 

35 various immunoassays known in the art can be used, including but not limited to, competitive and 
non-competitive assay systems using techniques such as radioimmunoassays, ELISA (enzyme 
linked immunosorbent assay), "sandwich" immunoassays, immunoradiometric assays, gel 
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diffusion precipitation reactions, immunodiffusion assays, in situ immunoassays (using colloidal 
gold, enzyme or radioisotope labels, for example), western blots, precipitation reactions, 
agglutination assays (e.g., gel agglutination assays, hemagglutination assays), complement fixation 
assays, immunofluorescence assays, protein A assays, and immunoelectrophoresis assays, etc. In 
5 one embodiment, antibody binding is detected by detecting a label on the primary antibody. In 
another embodiment, the primary antibody is detected by detecting binding of a secondary 
antibody or reagent to the primary antibody. In a further embodiment, the secondary antibody is 
labeled. Many means are known in the art for detecting binding in an immunoassay and are within 
the scope of the present invention. 

10 In another embodiment, where a ligand is identified, or the ability of a polypeptide 

fragment, variant or derivative of the invention to multimerize is being evaluated, binding can be 
assayed, e.g., by means well-known in the art, such as, for example, reducing and non-reducing gel 
chromatography, protein affinity chromatography, and affinity blotting. See generally, Phizicky et 
al., Microbiol. Rev. 59:94-123 (1995). In another embodiment, the ability of physiological 

1 5 correlates of a polypeptide of the present invention to bind to a substrate(s) of the polypeptide of 
the invention can be routinely assayed using techniques known in the art. 

In addition, assays described herein (see Examples) and otherwise known in the art may 
routinely be applied to measure the ability of polypeptides of the present invention and fragments, 
variants and derivatives thereof to elicit polypeptide related biological activity (either in vitro or in 

20 vivo). Other methods will be known to the skilled artisan and are within the scope of the 
invention. 

Of course, due to the degeneracy of the genetic code, one of ordinary skill in the art will 
immediately recognize that a large number of the nucleic acid molecules having a sequence at 
least 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or 100% identical to, for example, the nucleic 

25 acid sequence of the cDNA contained in ATCC Deposit No:Z, the nucleic acid sequence referred 
to in Table IB (SEQ ID NO:X), the nucleic acid sequence disclosed in Table 1A (e.g., the nucleic 
acid sequence delineated in columns 7 and 8), the nucleic acid sequence disclosed in Table 2 (e.g., 
the nucleic acid sequence delineated in columns 8 and 9) or fragments thereof, will encode 
polypeptides "having functional activity." In fact, since degenerate variants of any of these 

30 nucleotide sequences all encode the same polypeptide, in many instances, this will be clear to the 
skilled artisan even without performing the above described comparison assay. It will be further 
recognized in the art that, for such nucleic acid molecules that are not degenerate variants, a 
reasonable number will also encode a polypeptide having functional activity. This is because the 
skilled artisan is fully aware of amino acid substitutions that are either less likely or not likely to 

35 significantly effect protein function (e.g., replacing one aliphatic amino acid with a second 
aliphatic amino acid), as further described below. 



3971 



For example, guidance concerning how to make phenotypically silent amino acid 
substitutions is provided in Bowie et al., "Deciphering the Message in Protein Sequences: 
Tolerance to Amino Acid Substitutions," Science 247:1306-1310 (1990), wherein the authors 
indicate that there are two main strategies for studying the tolerance of an amino acid sequence to 
5 change. 

The first strategy exploits the tolerance of amino acid substitutions by natural selection 
during the process of evolution. By comparing amino acid sequences in different species, 
conserved amino acids can be identified. These conserved amino acids are likely important for 
protein function. In contrast, the amino acid positions where substitutions have been tolerated by 
10 natural selection indicates that these positions are not critical for protein function. Thus, positions 
tolerating amino acid substitution could be modified while still maintaining biological activity of 
the protein. 

The second strategy uses genetic engineering to introduce amino acid changes at specific 
positions of a cloned gene to identify regions critical for protein function. For example, site 

1 5 directed mutagenesis or alanine-scanning mutagenesis (introduction of single alanine mutations at 
every residue in the molecule) can be used. See Cunningham and Wells, Science 244:1081-1085 
(1989). The resulting mutant molecules can then be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are surprisingly 
tolerant of amino acid substitutions. The authors further indicate which amino acid changes are 

20 likely to be permissive at certain amino acid positions in the protein. For example, most buried 
(within the tertiary structure of the protein) amino acid residues require nonpolar side chains, 
whereas few features of surface side chains are generally conserved. Moreover, tolerated 
conservative amino acid substitutions involve replacement of the aliphatic or hydrophobic amino 
acids Ala, Val, Leu and He; replacement of the hydroxyl residues Ser and Thr; replacement of the 

25 acidic residues Asp and Glu; replacement of the amide residues Asn and Gin, replacement of the 
basic residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, and Trp, and 
replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention include (i) 
substitutions with one or more of the non-conserved amino acid residues, where the substituted 

30 amino acid residues may or may not be one encoded by the genetic code, or (ii) substitutions with 
one or more of the amino acid residues having a substituent group, or (iii) fusion of the mature 
polypeptide with another compound, such as a compound to increase the stability and/or solubility 
of the polypeptide (for example, polyethylene glycol), (iv) fusion of the polypeptide with 
additional amino acids, such as, for example, an IgG Fc fusion region peptide, serum albumin 

35 (preferably human serum albumin) or a fragment thereof, or leader or secretory sequence, or a 
sequence facilitating purification, or (v) fusion of the polypeptide with another compound, such as 
albumin (including but not limited to recombinant albumin (see, e.g., U.S. Patent No. 5,876,969, 
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issued March 2, 1999, EP Patent 0 413 622, and U.S. Patent No. 5,766,883, issued June 16, 1998, 
herein incorporated by reference in their entirety)). Such variant polypeptides are deemed to be 
within the scope of those skilled in the art from the teachings herein. 

For example, polypeptide variants containing amino acid substitutions of charged amino 
5 acids with other charged or neutral amino acids may produce proteins with improved 
characteristics, such as less aggregation. Aggregation of pharmaceutical formulations both 
reduces activity and increases clearance due to the aggregate's immunogenic activity. See 
Pinckard et ah, Clin. Exp. Immunol. 2:331-340 (1967); Robbins et ah, Diabetes 36: 838-845 
(1987); Cleland et al., Crit. Rev. Therapeutic Drug Carrier Systems 10:307-377 (1993). 

10 A further embodiment of the invention relates to polypeptides which comprise the amino 

acid sequence of a polypeptide having an amino acid sequence which contains at least one amino 
acid substitution, but not more than 50 amino acid substitutions, even more preferably, not more 
than 40 amino acid substitutions, still more preferably, not more than 30 amino acid substitutions, 
and still even more preferably, not more than 20 amino acid substitutions from a polypeptide 

1 5 sequence disclosed herein. Of course it is highly preferable for a polypeptide to have an amino 
acid sequence which, for example, comprises the amino acid sequence of a polypeptide of SEQ ID 
NO:Y, the amino acid sequence of the mature (e.g., secreted) polypeptide of SEQ ID NO:Y, an 
amino acid sequence encoded by SEQ ID NO:X, an amino acid sequence encoded by the portion 
of SEQ ID NO:X as defined in columnns 8 and 9 of Table 2, an amino acid sequence encoded by 

20 the complement of SEQ ID NO:X, an amino acid sequence encoded by cDNA contained in ATCC 
Deposit No:Z, and/or the amino acid sequence of a mature (secreted) polypeptide encoded by 
cDNA contained in ATCC Deposit No:Z, or a fragment thereof, which contains, in order of ever- 
increasing preference, at least one, but not more than 10, 9, 8, 7, 6, 5, 4, 3, 2 or 1 amino acid 
substitutions. 

25 In specific embodiments, the polypeptides of the invention comprise, or alternatively, 

consist of, fragments or variants of a reference amino acid sequence selected from: (a) the amino 
acid sequence of SEQ ID NO: Y or fragments thereof (e.g., the mature formand/or other fragments 
described herein); (b) the amino acid sequence encoded by SEQ ID NO:X or fragments thereof; 
(c) the amino acid sequence encoded by the complement of SEQ ID NO:X or fragments thereof; 

30 (d) the amino acid sequence encoded by the portion of SEQ ID NO:X as defined in columns 8 and 
9 of Table 2 or fragments thereof; and (e) the amino acid sequence encoded by cDNA contained in 
ATCC Deposit No:Z or fragments thereof; wherein the fragments or variants have 1-5, 5-10, 5-25, 
5-50, 10-50 or 50-150, amino acid residue additions, substitutions, and/or deletions when 
compared to the reference amino acid sequence. In preferred embodiments, the amino acid 

35 substitutions are conservative. Polynucleotides encoding these polypeptides are also encompassed 
by the invention. 
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Polynucleotide and Polypeptide Fragments 

The present invention is also directed to polynucleotide fragments of the polynucleotides 
(nucleic acids) of the invention. In the present invention, a "polynucleotide fragment" refers to a 
polynucleotide having a nucleic acid sequence which, for example: is a portion of the cDNA 
5 contained in ATCC Deposit No:Z or the complementary strand thereto; is a portion of the 
polynucleotide sequence encoding the polypeptide encoded by the cDNA contained in ATCC 
Deposit No:Z or the complementary strand thereto; is a portion of the polynucleotide sequence 
encoding the mature (secreted) polypeptide encoded by the cDNA contained in ATCC Deposit 
No:Z or the complementary strand thereto; is a portion of a polynucleotide sequence encoding the 
10 mature amino acid sequence as defined in columns 14 and 15 of Table 1A or the complementary 
strand thereto; is a portion of a polynucleotide sequence encoding the amino acid sequence 
encoded by the region of SEQ ID NO:X as defined in columns 8 and 9 of Table 2 or the 
complementary strand thereto; is a portion of the polynucleotide sequence of SEQ ID NO:X as 
defined in columns 8 and 9 of Table 2 or the complementary strand thereto; is a portion of the 
15 polynucleotide sequence in SEQ ID NO:X or the complementary strand thereto; is a 
polynucleotide sequence encoding a portion of the polypeptide of SEQ ID NO:Y; is a 
polynucleotide sequence encoding a portion of a polypeptide encoded by SEQ ID NO:X; is a 
polynucleotide sequence encoding a portion of a polypeptide encoded by the complement of the 
polynucleotide sequence in SEQ ID NO:X; is a portion of a polynucleotide sequence encoding the 
20 amino acid sequence encoded by the region of SEQ ID NO:B as defined in column 6 of Table 1C 
or the complementary strand thereto; or is a portion of the polynucleotide sequence of SEQ ID 
NO:B as defined in column 6 of Table 1C or the complementary strand thereto. 

The polynucleotide fragments of the invention are preferably at least about 15 nt, and 
more preferably at least about 20 nt, still more preferably at least about 30 nt, and even more 
25 preferably, at least about 40 nt, at least about 50 nt, at least about 75 nt, or at least about 150 nt in 
length. A fragment "at least 20 nt in length," for example, is intended to include 20 or more 
contiguous bases from the cDNA sequence contained in ATCC Deposit No:Z, or the nucleotide 
sequence shown in SEQ ID NO:X or the complementary stand thereto. In this context "about" 
includes the particularly recited value or a value larger or smaller by several (5, 4, 3, 2, or 1) 
30 nucleotides, at either terminus or at both termini. These nucleotide fragments have uses that 
include, but are not limited to, as diagnostic probes and primers as discussed herein. Of course, 
larger fragments (e.g., at least 160, 170, 180, 190, 200, 250, 500, 600, 1000, or 2000 nucleotides in 
length ) are also encompassed by the invention. 

Moreover, representative examples of polynucleotide fragments of the invention comprise, 
35 or alternatively consist of, a sequence from about nucleotide number 1-50, 51-100, 101-150, 151- 
200, 201-250, 251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 601-650, 651- 
700, 701-750, 751-800, 801-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101- 
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1150, 1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501- 
1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901- 
1950, 1951-2000, 2001-2050, 2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301- 
2350, 2351-2400, 2401-2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-2700, 2701- 
5 2750, 2751-2800, 2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-3050, 3051-3100, 3101- 
3150, 3151-3200, 3201-3250, 3251-3300, 3301-3350, 3351-3400, 3401-3450, 3451-3500, 3501- 
3550, 3551-3600, 3601-3650, 3651-3700, 3701-3750, 3751-3800, 3801-3850, 3851-3900, 3901- 
3950, 3951-4000, 4001-4050, 4051-4100, 4101-4150, 4151-4200, 4201-4250, 4251-4300, 4301- 
4350, 4351-4400, 4401-4450, 4451-4500, 4501-4550, 4551-4600, 4601-4650, 4651-4700, 4701- 
10 4750, 4751-4800, 4801-4850, 4851-4900, 4901-4950, 4951-5000, 5001-5050, 5051-5100, 5101- 
5150, 5151-5200, 5201-5250, 5251-5300, 5301-5350, 5351-5400, 5401-5450, 5451-5500, 5501- 
5550, 5551-5600, 5601-5650, 5651-5700, 5701-5750, 5751-5800, 5801-5850, 5851-5900, 5901- 
5950, 5951-6000, 6001-6050, 6051-6100, 6101-6150, 6151-6200, 6201-6250, 6251-6300, 6301- 
6350, 6351-6400, 6401-6450, 6451-6500, 6501-6550, 6551-6600, 6601-6650, 6651-6700, 6701- 
15 6750, 6751-6800, 6801-6850, 6851-6900, 6901-6950, 6951-7000, 7001-7050, 7051-7100, 7101- 
7150, 7151-7200, 7201-7250, 7251-7300 or 7301 to the end of SEQ ID NO:X, or the 
complementary strand thereto. In this context "about" includes the particularly recited range or a 
range larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either terminus or at both 
termini. Preferably, these fragments encode a polypeptide which has a functional activity (e.g., 
20 biological activity; such as, for example, activity useful in detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating cancer and other hyperproliferative diseases and 
disorders). More preferably, these polynucleotides can be used as probes or primers as discussed 
herein. Polynucleotides which hybridize to one or more of these polynucleotides under stringent 
hybridization conditions or alternatively, under lower stringency conditions are also encompassed 
25 by the invention, as are polypeptides encoded by these polynucleotides. 

Further representative examples of polynucleotide fragments of the invention comprise, or 
alternatively consist of, a sequence from about nucleotide number 1-50, 51-100, 101-150, 151- 
200, 201-250, 251-300, 301-350, 351-400, 401-450, 451-500, 501-550, 551-600, 601-650, 651- 
700, 701-750, 751-800, 801-850, 851-900, 901-950, 951-1000, 1001-1050, 1051-1100, 1101- 
30 1150, 1151-1200, 1201-1250, 1251-1300, 1301-1350, 1351-1400, 1401-1450, 1451-1500, 1501- 
1550, 1551-1600, 1601-1650, 1651-1700, 1701-1750, 1751-1800, 1801-1850, 1851-1900, 1901- 
1950, 1951-2000, 2001-2050, 2051-2100, 2101-2150, 2151-2200, 2201-2250, 2251-2300, 2301- 
2350, 2351-2400, 2401-2450, 2451-2500, 2501-2550, 2551-2600, 2601-2650, 2651-2700, 2701- 
2750, 2751-2800, 2801-2850, 2851-2900, 2901-2950, 2951-3000, 3001-3050, 3051-3100, 3101- 
35 3150, 3151-3200, 3201-3250, 3251-3300, 3301-3350, 3351-3400, 3401-3450, 3451-3500, 3501- 
3550, 3551-3600, 3601-3650, 3651-3700, 3701-3750, 3751-3800, 3801-3850, 3851-3900, 3901- 
3950, 3951-4000, 4001-4050, 4051-4100, 4101-4150, 4151-4200, 4201-4250, 4251-4300, 4301- 
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4350, 4351-4400, 4401-4450, 4451-4500, 4501-4550, 4551-4600, 4601-4650, 4651-4700, 4701- 
4750, 4751-4800, 4801-4850, 4851-4900, 4901-4950, 4951-5000, 5001-5050, 5051-5100, 5101- 
5150, 5151-5200, 5201-5250, 5251-5300, 5301-5350, 5351-5400, 5401-5450, 5451-5500, 5501- 
5550, 5551-5600, 5601-5650, 5651-5700, 5701-5750, 5751-5800, 5801-5850, 5851-5900, 5901- 
5 5950, 5951-6000, 6001-6050, 6051-6100, 6101-6150, 6151-6200, 6201-6250, 6251-6300, 6301- 
6350, 6351-6400, 6401-6450, 6451-6500, 6501-6550, 6551-6600, 6601-6650, 6651-6700, 6701- 
6750, 6751-6800, 6801-6850, 6851-6900, 6901-6950, 6951-7000, 7001-7050, 7051-7100, 7101- 
7150, 7151-7200, 7201-7250, 7251-7300 or 7301 to the end of the cDNA sequence contained in 
ATCC Deposit No:Z, or the complementary strand thereto. In this context "about" includes the 

10 particularly recited range or a range larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, at 
either terminus or at both termini. Preferably, these fragments encode a polypeptide which has a 
functional activity (e.g., biological activity). More preferably, these polynucleotides can be used 
as probes or primers as discussed herein. Polynucleotides which hybridize to one or more of these 
polynucleotides under stringent hybridization conditions or alternatively, under lower stringency 

15 conditions are also encompassed by the invention, as are polypeptides encoded by these 
polynucleotides. 

Moreover, representative examples of polynucleotide fragments of the invention comprise, 
or alternatively consist of, a nucleic acid sequence comprising one, two, three, four, five, six, 
seven, eight, nine, ten, or more of the above described polynucleotide fragments of the invention 

20 in combination with a polynucleotide sequence delineated in Table 1C column 6. Additional, 
representative examples of polynucleotide fragments of the invention comprise, or alternatively 
consist of, a nucleic acid sequence comprising one, two, three, four, five, six, seven, eight, nine, 
ten, or more of the above described polynucleotide fragments of the invention in combination with 
a polynucleotide sequence that is the complementary strand of a sequence delineated in column 6 

25 of Table 1C. In further embodiments, the above-described polynucleotide fragments of the 
invention comprise, or alternatively consist of, sequences delineated in Table 1C, column 6, and 
have a nucleic acid sequence which is different from that of the BAC fragment having the 
sequence disclosed in SEQ ID NO:B (see Table 1C, column 5). In additional embodiments, the 
above-described polynucleotide fragments of the invention comprise, or alternatively consist of, 

30 sequences delineated in Table 1C, column 6, and have a nucleic acid sequence which is different 
from that published for the BAC clone identified as BAC ID NO: A (see Table 1C, column 4). In 
additional embodiments, the above-described polynucleotides of the invention comprise, or 
alternatively consist of, sequences delineated Table 1C, column 6, and have a nucleic acid 
sequence which is different from that contained in the BAC clone identified as BAC ID NO:A (see 

35 Table 1C, column 4). Polypeptides encoded by these polynucleotides, other polynucleotides that 
encode these polypeptides, and antibodies that bind these polypeptides are also encompassed by 
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the invention. Additionally, fragments and variants of the above-described polynucleotides and 
polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more fragments of 
5 the sequences delineated in column 6 of Table 1 C, and the polynucleotide sequence of SEQ ID 
NO:X (e.g., as defined in Table 1C, column 2) or fragments or variants thereof. Polypeptides 
encoded by these polynucleotides, other polynucleotides that encode these polypeptides, and 
antibodies that bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 

10 alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more fragments of 
the sequences delineated in column 6 of Table 1C which correspond to the same ATCC Deposit 
No:Z (see Table 1C, column 1), and the polynucleotide sequence of SEQ ID NO:X (e.g., as 
defined in Table 1A, IB, or 1C) or fragments or variants thereof. Polypeptides encoded by these 
polynucleotides, other polynucleotides that encode these polypeptides, and antibodies that bind 

1 5 these polypeptides are also encompassed by the invention. 

In further specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of, one, two, three, four, five, six, seven, eight, nine, ten, or more fragments of 
the sequences delineated in the same row of column 6 of Table 1C, and the polynucleotide 
sequence of SEQ ID NO:X (e.g., as defined in Table 1A, IB, or 1C) or fragments or variants 

20 thereof. Polypeptides encoded by these polynucleotides, other polynucleotides that encode these 
polypeptides, and antibodies that bind these polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of a polynucleotide sequence in which the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5' 10 polynucleotides of the sequence of 

25 SEQ ID NO:X are directly contiguous. Nucleic acids which hybridize to the complement of these 
20 contiguous polynucleotides under stringent hybridization conditions or alternatively, under 
lower stringency conditions, are also encompassed by the invention. Polypeptides encoded by 
these polynucleotides and/or nucleic acids, other polynucleotides and/or nucleic acids that encode 
these polypeptides, and antibodies that bind these polypeptides are also encompassed by the 

30 invention. Additionally, fragments and variants of the above-described polynucleotides, nucleic 
acids, and polypeptides are also encompassed by the invention. 

In additional specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of a polynucleotide sequence in which the 3' 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C and the 5 5 10 polynucleotides of a fragment or 

35 variant of the sequence of SEQ ID NO:X (e.g., as described herein) are directly contiguous 
Nucleic acids which hybridize to the complement of these 20 contiguous polynucleotides under 
stringent hybridization conditions or alternatively, under lower stringency conditions, are also 
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encompassed by the invention. Polypeptides encoded by these polynucleotides and/or nucleic 
acids, other polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that 
bind these polypeptides are also encompassed by the invention. Additionally, fragments and 
variants of the above-described polynucleotides, nucleic acids, and polypeptides are also 
5 encompassed by the invention. 

In further specific embodiments, polynucleotides of the invention comprise, or 
alternatively consist of a polynucleotide sequence in which the 3' 10 polynucleotides of a fragment 
or variant of the sequence of SEQ ED NO:X and the 5' 10 polynucleotides of the sequence of one 
of the sequences delineated in column 6 of Table 1C are directly contiguous. Nucleic acids which 

10 hybridize to the complement of these 20 contiguous polynucleotides under stringent hybridization 
conditions or alternatively, under lower stringency conditions, are also encompassed by the 
invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other 
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that bind these 
polypeptides are also encompassed by the invention. Additionally, fragments and variants of the 

15 above-described polynucleotides, nucleic acids, and polypeptides are also encompassed by the 
invention. 

In specific embodiments, polynucleotides of the invention comprise, or alternatively 
consist of a polynucleotide sequence in which the 3M0 polynucleotides of one of the sequences 
delineated in column 6 of Table 1C and the 5' 10 polynucleotides of another sequence in column 6 

20 are directly contiguous. In preferred embodiments, the 3 ? 10 polynucleotides of one of the 
sequences delineated in column 6 of Table 1C is directly contiguous with the 5' 10 
polynucleotides of the next sequential exon delineated in Table 1C, column 6. Nucleic acids 
which hybridize to the complement of these 20 contiguous polynucleotides under stringent 
hybridization conditions or alternatively, under lower stringency conditions, are also encompassed 

25 by the invention. Polypeptides encoded by these polynucleotides and/or nucleic acids, other 
polynucleotides and/or nucleic acids encoding these polypeptides, and antibodies that bind these 
polypeptides are also encompassed by the invention. Additionally, fragments and variants of the 
above-described polynucleotides, nucleic acids, and polypeptides are also encompassed by the 
invention. 

30 In the present invention, a "polypeptide fragment" refers to an amino acid sequence which 

is a portion of the amino acid sequence contained in SEQ ID NO:Y, is a portion of the mature 
form of SEQ ID NO:Y as defined in columns 14 and 15 of Table 1 A, a portion of an amino acid 
sequence encoded by the portion of SEQ ID NO:X as defined in columnns 8 and 9 of Table 2, is a 
portion of an amino acid sequence encoded by the polynucleotide sequence of SEQ ID NO:X, is a 

35 portion of an amino acid sequence encoded by the complement of the polynucleotide sequence in 
SEQ ID NO:X, is a portion of the amino acid sequence of a mature (secreted) polypeptide encoded 
by the cDNA contained in ATCC Deposit No:Z, and/or is a portion of an amino acid sequence 
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encoded by the cDNA contained in ATCC Deposit No:Z. Protein (polypeptide) fragments may be 
"free-standing," or comprised within a larger polypeptide of which the fragment forms a part or 
region, most preferably as a single continuous region. Representative examples of polypeptide 
fragments of the invention, include, for example, fragments comprising, or alternatively consisting 
5 of, from about amino acid number 1-20, 21-40, 41-60, 61-80, 81-100, .101-120, 121-140, 141-160, 
161-180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301-320, 321-340, 341-360, 
361-380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501-520, 521-540, 541-560, 
561-580, 581-600, 601-620, 621-640, 641-660, 661-680, 681-700, 701-720, 721-740, 741-760, 
761-780, 781-800, 801-820, 821-840, 841-860, 861-880, 881-900, 901-920, 921-940, 941-960, 
10 961-980,981-1000, 1001-1020, 1021-1040, 1041-1060, 1061-1080, 1081-1100, 1101-1120, 1121- 
1140, 1141-1160, 1161-1180, 1181-1200, 1201-1220, 1221-1240, 1241-1260, 1261-1280, 1281- 
1300, 1301-1320, 1321-1340, 1341-1360, 1361-1380, 1381-1400, 1401-1420, 1421-1440, or 1441 
to the end of the coding region of cDNA and SEQ ID NO: Y. In a preferred embodiment, 
polypeptide fragments of the invention include, for example, fragments comprising, or 
15 alternatively consisting of, from about amino acid number 1-20, 21-40, 41-60, 61-80, 81-100, 101- 
120, 121-140, 141-160, 161-180, 181-200, 201-220, 221-240, 241-260, 261-280, 281-300, 301- 
320, 321-340, 341-360, 361-380, 381-400, 401-420, 421-440, 441-460, 461-480, 481-500, 501- 
520, 521-540, 541-560, 561-580, 581-600, 601-620, 621-640, 641-660, 661-680, 681-700, 701- 
720, 721-740, 741-760, 761-780, 781-800, 801-820, 821-840, 841-860, 861-880, 881-900, 901- 
20 920, 921-940, 941-960, 961-980, 981-1000, 1001-1020, 1021-1040, 1041-1060, 1061-1080, 1081- 
1100, 1101-1120, 1121-1140, 1141-1160, 1161-1180, 1181-1200, 1201-1220, 1221-1240, 1241- 
1260, 1261-1280, 1281-1300, 1301-1320, 1321-1340, 1341-1360, 1361-1380, 1381-1400, 1401- 
1420, 1421-1440, or 1441 to the end of the coding region of SEQ ID NO:Y. Moreover, 
polypeptide fragments of the invention may be at least about 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 
25 60, 65, 70, 75, 80, 85, 90, 100, 110, 120, 130, 140, or 150 amino acids in length. In this context 
"about" includes the particularly recited ranges or values, or ranges or values larger or smaller by 
several (5, 4, 3, 2, or 1) amino acids, at either extreme or at both extremes. Polynucleotides 
encoding these polypeptide fragments are also encompassed by the invention. 

Even if deletion of one or more amino acids from the N-terminus of a protein results in 
30 modification of loss of one or more biological functions of the protein, other functional activities 
(e.g., biological activities; such as, for example, activity useful in detecting, preventing, 
diagnosing, prognosticating, treating, and/or ameliorating cancer and other hyperproliferative 
diseases and disorders; ability to multimerize; ability to bind a ligand; antigenic ability useful for 
production of polypeptide specific antibodies) may still be retained. For example, the ability of 
35 shortened muteins to induce and/or bind to antibodies which recognize the complete or mature 
forms of the polypeptides generally will be retained when less than the majority of the residues of 
the complete or mature polypeptide are removed from the N-terminus. Whether a particular 
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polypeptide lacking N-terminal residues of a complete polypeptide retains such immunologic 
activities can readily be determined by routine methods described herein and otherwise known in 
the art. It is not unlikely that a mutein with a large number of deleted N-terminal amino acid 
residues may retain some biological or immunogenic activities. In fact, peptides composed of as 
5 few as six amino acid residues may often evoke an immune response. 

Accordingly, polypeptide fragments include the secreted protein as well as the mature 
form. Further preferred polypeptide fragments include the secreted protein or the mature form 
having a continuous series of deleted residues from the amino or the carboxy terminus, or both. 
For example, any number of amino acids, ranging from 1-60, can be deleted from the amino 

10 terminus of either the secreted polypeptide or the mature form. Similarly, any number of amino 
acids, ranging from 1-30, can be deleted from the carboxy terminus of the secreted protein or 
mature form. Furthermore, any combination of the above amino and carboxy terminus deletions 
are preferred. Similarly, polynucleotides encoding these polypeptide fragments are also preferred. 

The present invention further provides polypeptides having one or more residues deleted 

15 from the amino terminus of the amino acid sequence of a polypeptide disclosed herein (e.g., a 
polypeptide of SEQ ID NO:Y, a polypeptide as defined in columns 14 and 15 of Table 1A, a 
polypeptide encoded by the polynucleotide sequence contained in SEQ ID NO:X or the 
complement thereof, a polypeptide encoded by the portion of SEQ ID NO:X as defined in columns 
8 and 9 of Table 2, a polypeptide encoded by the portion of SEQ ID NO:B as defined in column 6 

20 of Table 1C, a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z, and/or a 
mature polypeptide encoded by the cDNA contained in ATCC Deposit No:Z). In particular, N- 
terminal deletions may be described by the general formula m-q, where q is a whole integer 
representing the total number of amino acid residues in a polypeptide of the invention (e.g., the 
polypeptide disclosed in SEQ ID NO:Y, the mature (secreted) portion of SEQ ID NO:Y as defined 

25 in columns 14 and 15 of Table 1 A, or the polypeptide encoded by the portion of SEQ ID NO:X as 
defined in columns 8 and 9 of Table 2), and m is defined as any integer ranging from 2 to q-6. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

The present invention further provides polypeptides having one or more residues from the 
carboxy terminus of the amino acid sequence of a polypeptide disclosed herein (e.g., a polypeptide 

30 of SEQ ID NO:Y, the mature (secreted) portion of SEQ ID NO:Y as defined in columns 14 and 15 
of Table 1 A, a polypeptide encoded by the polynucleotide sequence contained in SEQ ID NO:X, a 
polypeptide encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, a 
polypeptide encoded by the portion of SEQ ID NO:B as defined in column 6 of Table 1C, a 
polypeptide encoded by the cDNA contained in ATCC Deposit No:Z, and/or a mature polypeptide 

35 encoded by the cDNA contained in ATCC Deposit No:Z). In particular, C-terminal deletions may 
be described by the general formula 1-n, where n is any whole integer ranging from 6 to q-1, and 
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where n corresponds to the position of amino acid residue in a polypeptide of the invention. 
Polynucleotides encoding these polypeptides are also encompassed by the invention. 

In addition, any of the above described N- or C-terminal deletions can be combined to 
produce a N- and C-terminal deleted polypeptide. The invention also provides polypeptides 
5 having one or more amino acids deleted from both the amino and the carboxyl termini, which may 
be described generally as having residues m-n of a polypeptide encoded by SEQ ID NO:X (e.g., 
including, but not limited to, the preferred polypeptide disclosed as SEQ ID NO:Y, the mature 
(secreted) portion of SEQ ID NO:Y as defined in columns 14 and 15 of Table 1A, and the 
polypeptide encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2), 
10 the cDNA contained in ATCC Deposit No:Z, and/or the complement thereof, where n and m are 
integers as described above. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

Also as mentioned above, even if deletion of one or more amino acids from the 
C-terminus of a protein results in modification of loss of one or more biological functions of the 

15 protein, other functional activities (e.g., biological activities such as, for example, activity useful in 
detecting, preventing, diagnosing, prognosticating, treating, and/or ameliorating cancer and other 
hyperproliferative diseases and disorders; ability to multimerize; ability to bind a ligand; antigenic 
ability useful for production of polypeptide specific antibodies) may still be retained. For example 
the ability of the shortened mutein to induce and/or bind to antibodies which recognize the 

20 complete or mature forms of the polypeptide generally will be retained when less than the majority 
of the residues of the complete or mature polypeptide are removed from the C-terminus. Whether 
a particular polypeptide lacking C-terminal residues of a complete polypeptide retains such 
immunologic activities can readily be determined by routine methods described herein and 
otherwise known in the art. It is not unlikely that a mutein with a large number of deleted 

25 C-terminal amino acid residues may retain some biological or immunogenic activities. In fact, 
peptides composed of as few as six amino acid residues may often evoke an immune response. 

The present application is also directed to proteins containing polypeptides at least 80%, 
85%, 90%, 95%, 96%o, 97%, 98% or 99% identical to a polypeptide sequence set forth herein. In 
preferred embodiments, the application is directed to proteins containing polypeptides at least 

30 80%, 85%), 90%, 95%), 96%, 97%), 98% or 99% identical to polypeptides having the amino acid 
sequence of the specific N- and C-terminal deletions. Polynucleotides encoding these 
polypeptides are also encompassed by the invention. 

Any polypeptide sequence encoded by, for example, the polynucleotide sequences set 
forth as SEQ ID NO:X or the complement thereof, (presented, for example, in Tables 1A and 2), 

35 the cDNA contained in ATCC Deposit No:Z, or the polynucleotide sequence as defined in column 
6 of Table 1C, may be analyzed to determine certain preferred regions of the polypeptide. For 
example, the amino acid sequence of a polypeptide encoded by a polynucleotide sequence of SEQ 
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ID NO:X (e.g., the polypeptide of SEQ ID NO:Y and the polypeptide encoded by the portion of 
SEQ ID NO:X as defined in columnns 8 and 9 of Table 2) or the cDNA contained in ATCC 
Deposit No:Z may be analyzed using the default parameters of the DNASTAR computer 
algorithm (DNASTAR, Inc., 1228 S. Park St., Madison, WI 53715 USA; 
5 http://www.dnastar.com/). 

Polypeptide regions that may be routinely obtained using the DNASTAR computer 
algorithm include, but are not limited to, Garnier-Robson alpha-regions, beta-regions, 
turn-regions, and coil-regions; Chou-Fasman alpha-regions, beta-regions, and turn-regions; 
Kyte-Doolittle hydrophilic regions and hydrophobic regions; Eisenberg alpha- and 

10 beta-amphipathic regions; Karplus-Schulz flexible regions; Emini surface-forming regions; and 
Jameson- Wolf regions of high antigenic index. Among highly preferred polynucleotides of the 
invention in this regard are those that encode polypeptides comprising regions that combine 
several structural features, such as several (e.g., 1, 2, 3 or 4) of the features set out above. 

Additionally, Kyte-Doolittle hydrophilic regions and hydrophobic regions, Emini 

15 surface-forming regions, and Jameson- Wolf regions of high antigenic index (i.e., containing four 
or more contiguous amino acids having an antigenic index of greater than or equal to 1.5, as 
identified using the default parameters of the Jameson- Wolf program) can routinely be used to 
determine polypeptide regions that exhibit a high degree of potential for antigenicity. Regions of 
high antigenicity are determined from data by DNASTAR analysis by choosing values which 

20 represent regions of the polypeptide which are likely to be exposed on the surface of the 
polypeptide in an environment in which antigen recognition may occur in the process of initiation 
of an immune response. 

Preferred polypeptide fragments of the invention are fragments comprising, or 
alternatively, consisting of, an amino acid sequence that displays a functional activity (e.g. 

25 biological activity such as, for example, activity useful in detecting, preventing, diagnosing, 
prognosticating, treating, and/or ameliorating cancer and other hyperproliferative diseases and 
disorders; ability to multimerize; ability to bind a ligand; antigenic ability useful for production of 
polypeptide specific antibodies) of the polypeptide sequence of which the amino acid sequence is a 
fragment. By a polypeptide displaying a "functional activity" is meant a polypeptide capable of 

30 one or more known functional activities associated with a full-length protein, such as, for example, 
biological activity, antigenicity, immunogenicity, and/or multimerization, as described herein. 

Other preferred polypeptide fragments are biologically active fragments. Biologically 
active fragments are those exhibiting activity similar, but not necessarily identical, to an activity of 
the polypeptide of the present invention. The biological activity of the fragments may include an 

35 improved desired activity, or a decreased undesirable activity. 

In preferred embodiments, polypeptides of the invention comprise, or alternatively consist 
of, one, two, three, four, five or more of the antigenic fragments of the polypeptide of SEQ ID 
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NO:Y, or portions thereof. Polynucleotides encoding these polypeptides are also encompassed by 
the invention. 

Epitopes and Antibodies 

5 The present invention encompasses polypeptides comprising, or alternatively consisting 

of, an epitope of: the polypeptide sequence shown in SEQ ID NO:Y; a polypeptide sequence 
encoded by SEQ ED NO:X or the complementary strand thereto; the polypeptide sequence 
encoded by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2; the 
polypeptide sequence encoded by the portion of SEQ ID NO:B as defined in column 6 of Table 1C 

10 or the complement thereto; the polypeptide sequence encoded by the cDNA contained in ATCC 
Deposit No:Z; or the polypeptide sequence encoded by a polynucleotide that hybridizes to the 
sequence of SEQ ID NO:X, the complement of the sequence of SEQ ED NO:X, the complement of 
a portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, or the cDNA sequence 
contained in ATCC Deposit No:Z under stringent hybridization conditions or alternatively, under 

15 lower stringency hybridization as defined supra. The present invention further encompasses 
polynucleotide sequences encoding an epitope of a polypeptide sequence of the invention (such as, 
for example, the sequence disclosed in SEQ ID NO:X, or a fragment thereof), polynucleotide 
sequences of the complementary strand of a polynucleotide sequence encoding an epitope of the 
invention, and polynucleotide sequences which hybridize to the complementary strand under 

20 stringent hybridization conditions or alternatively, under lower stringency hybridization 
conditions defined supra. 

The term "epitopes," as used herein, refers to portions of a polypeptide having antigenic 
or immunogenic activity in an animal, preferably a mammal, and most preferably in a human. In 
a preferred embodiment, the present invention encompasses a polypeptide comprising an epitope, 

25 as well as the polynucleotide encoding this polypeptide. An "immunogenic epitope," as used 
herein, is defined as a portion of a protein that elicits an antibody response in an animal, as 
determined by any method known in the art, for example, by the methods for generating 
antibodies described infra. (See, for example, Geysen et al., Proc. Natl. Acad. Sci. USA 81:3998- 
4002 (1983)). The term "antigenic epitope," as used herein, is defined as a portion of a protein to 

30 which an antibody can immunospecifically bind its antigen as determined by any method well 
known in the art, for example, by the immunoassays described herein. Immunospecific binding 
excludes non-specific binding but does not necessarily exclude cross- reactivity with other 
antigens. Antigenic epitopes need not necessarily be immunogenic. 

Fragments which function as epitopes may be produced by any conventional means. (See, 

35 e.g., Houghten, R. A., Proc. Natl. Acad. Sci. USA 82:5131-5135 (1985) further described in U.S. 
Patent No. 4,631,21 1.) 
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In the present invention, antigenic epitopes preferably contain a sequence of at least 4, at 
least 5, at least 6, at least 7, more preferably at least 8, at least 9, at least 10, at least 1 1, at least 12, 
at least 13, at least 14, at least 15, at least 20, at least 25, at least 30, at least 40, at least 50, and, 
most preferably, between about 15 to about 30 amino acids. Preferred polypeptides comprising 
5 immunogenic or antigenic epitopes are at least 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 
80, 85, 90, 95, or 100 amino acid residues in length. Additional non-exclusive preferred antigenic 
epitopes include the antigenic epitopes disclosed herein, as well as portions thereof. Antigenic 
epitopes are useful, for example, to raise antibodies, including monoclonal antibodies, that 
specifically bind the epitope. Preferred antigenic epitopes include the antigenic epitopes disclosed 

10 herein, as well as any combination of two, three, four, five or more of these antigenic epitopes. 
Antigenic epitopes can be used as the target molecules in immunoassays. (See, for instance, 
Wilson et ah, Cell 37:767-778 (1984); Sutcliffe et al., Science 219:660-666 (1983)). 

Non-limiting examples of epitopes of polypeptides that can be used to generate antibodies 
of the invention include a polypeptide comprising, or alternatively consisting of, at least one, two, 

15 three, four, five, six or more of the portion(s) of SEQ ID NO:Y specified in column 6 of Table 
1B.1. These polypeptide fragments have been determined to bear antigenic epitopes of the 
proteins of the invention by the analysis of the Jameson- Wolf antigenic index which is included in 
the DNAStar suite of computer programs. By "comprise" it is intended that a polypeptide contains 
at least one, two, three, four, five, six or more of the portion(s) of SEQ ID NO.Y shown in column 

20 6 of Table 1B.1, but it may contain additional flanking residues on either the amino or carboxyl 
termini of the recited portion. Such additional flanking sequences are preferably sequences 
naturally found adjacent to the portion; i.e., contiguous sequence shown in SEQ ID NO:Y. The 
flanking sequence may, however, be sequences from a heterolgous polypeptide, such as from 
another protein described herein or from a heterologous polypeptide not described herein. In 

25 particular embodiments, epitope portions of a polypeptide of the invention comprise one, two, 
three, or more of the portions of SEQ ID NO:Y shown in column 6 of Table 1B.1. 

Similarly, immunogenic epitopes can be used, for example, to induce antibodies 
according to methods well known in the art. See, for instance, Sutcliffe et al., supra; Wilson et 
al, supra; Chow et al., Proc. Natl. Acad. Sci. USA 82:910-914; and Bittle et al., J. Gen. Virol. 

30 66:2347-2354 (1985). Preferred immunogenic epitopes include the immunogenic epitopes 
disclosed herein, as well as any combination of two, three, four, five or more of these 
immunogenic epitopes. The polypeptides comprising one or more immunogenic epitopes may be 
presented for eliciting an antibody response together with a carrier protein, such as an albumin, to 
an animal system (such as rabbit or mouse), or, if the polypeptide is of sufficient length (at least 

35 about 25 amino acids), the polypeptide may be presented without a carrier. However, 
immunogenic epitopes comprising as few as 8 to 10 amino acids have been shown to be sufficient 
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to raise antibodies capable of binding to, at the very least, linear epitopes in a denatured 
polypeptide (e.g., in Western blotting). 

Epitope-bearing polypeptides of the present invention may be used to induce antibodies 
according to methods well known in the art including, but not limited to, in vivo immunization, in 
5 vitro immunization, and phage display methods. See, e.g., Sutcliffe et al., supra; Wilson et al., 
supra, and Bittle et ah, J. Gen. Virol., 66:2347-2354 (1985). If in vivo immunization is used, 
animals may be immunized with free peptide; however, anti-peptide antibody titer may be boosted 
by coupling the peptide to a macromolecular carrier, such as keyhole limpet hemacyanin (KLH) 
or tetanus toxoid. For instance, peptides containing cysteine residues may be coupled to a carrier 

10 using a linker such as maleimidobenzoyl- N-hydroxysuccinimide ester (MBS), while other 
peptides may be coupled to carriers using a more general linking agent such as glutaraldehyde. 
Animals such as rabbits, rats and mice are immunized with either free or carrier- coupled peptides, 
for instance, by intraperitoneal and/or intradermal injection of emulsions containing about 100 fig 
of peptide or carrier protein and Freund's adjuvant or any other adjuvant known for stimulating an 

15 immune response. Several booster injections may be needed, for instance, at intervals of about 
two weeks, to provide a useful titer of anti-peptide antibody which can be detected, for example, 
by ELISA assay using free peptide adsorbed to a solid surface. The titer of anti-peptide antibodies 
in serum from an immunized animal may be increased by selection of anti-peptide antibodies, for 
instance, by adsorption to the peptide on a solid support and elution of the selected antibodies 

20 according to methods well known in the art. 

As one of skill in the art will appreciate, and as discussed above, the polypeptides of the 
present invention (e.g., those comprising an immunogenic or antigenic epitope) can be fused to 
heterologous polypeptide sequences. For example, polypeptides of the present invention 
(including fragments or variants thereof), may be fused with the constant domain of 

25 immunoglobulins (IgA, IgE, IgG, IgM), or portions thereof (CHI, CH2, CH3, or any combination 
thereof and portions thereof, resulting in chimeric polypeptides. By way of another non-limiting 
example, polypeptides and/or antibodies of the present invention (including fragments or variants 
thereof) may be fused with albumin (including but not limited to recombinant human serum 
albumin or fragments or variants thereof (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 

30 1999, EP Patent 0 413 622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein 
incorporated by reference in their entirety)). In a preferred embodiment, polypeptides and/or 
antibodies of the present invention (including fragments or variants thereof) are fused with the 
mature form of human serum albumin (i.e., amino acids 1 - 585 of human serum albumin as 
shown in Figures 1 and 2 of EP Patent 0 322 094) which is herein incorporated by reference in its 

35 entirety. In another preferred embodiment, polypeptides and/or antibodies of the present invention 
(including fragments or variants thereof) are fused with polypeptide fragments comprising, or 
alternatively consisting of, amino acid residues 1-z of human serum albumin, where z is an integer 
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from 369 to 419, as described in U.S. Patent 5,766,883 herein incorporated by reference in its 
entirety. Polypeptides and/or antibodies of the present invention (including fragments or variants 
thereof) may be fused to either the N- or C-terminal end of the heterologous protein (e.g., 
immunoglobulin Fc polypeptide or human serum albumin polypeptide). Polynucleotides encoding 
5 fusion proteins of the invention are also encompassed by the invention. 

Such fusion proteins as those described above may facilitate purification and may increase 
half-life in vivo. This has been shown for chimeric proteins consisting of the first two domains of 
the human CD4-polypeptide and various domains of the constant regions of the heavy or light 
chains of mammalian immunoglobulins. See, e.g., EP 394,827; Traunecker et al., Nature, 331:84- 

10 86 (1988). Enhanced delivery of an antigen across the epithelial barrier to the immune system has 
been demonstrated for antigens (e.g., insulin) conjugated to an FcRn binding partner such as IgG 
or Fc fragments (see, e.g., PCT Publications WO 96/22024 and WO 99/04813). IgG fusion 
proteins that have a disulfide-linked dimeric structure due to the IgG portion desulfide bonds have 
also been found to be more efficient in binding and neutralizing other molecules than monomeric 

15 polypeptides or fragments thereof alone. See, e.g., Fountoulakis et al., J. Biochem., 270:3958- 
3964 (1995). Nucleic acids encoding the above epitopes can also be recombined with a gene of 
interest as an epitope tag (e.g., the hemagglutinin (HA) tag or flag tag) to aid in detection and 
purification of the expressed polypeptide. For example, a system described by Janknecht et al. 
allows for the ready purification of non-denatured fusion proteins expressed in human cell lines 

20 (Janknecht et al., 1991, Proc. Natl. Acad. Sci. USA 88:8972- 897). In this system, the gene of 
interest is subcloned into a vaccinia recombination plasmid such that the open reading frame of 
the gene is translationally fused to an amino-terminal tag consisting of six histidine residues. The 
tag serves as a matrix binding domain for the fusion protein. Extracts from cells infected with the 
recombinant vaccinia virus are loaded onto Ni2+ nitriloacetic acid-agarose column and histidine- 

25 tagged proteins can be selectively eluted with imidazole-containing buffers. 



Fusion Proteins 

Any polypeptide of the present invention can be used to generate fusion proteins. For 
example, the polypeptide of the present invention, when fused to a second protein, can be used as 
30 an antigenic tag. Antibodies raised against the polypeptide of the present invention can be used to 
indirectly detect the second protein by binding to the polypeptide. Moreover, because secreted 
proteins target cellular locations based on trafficking signals, polypeptides of the present invention 
which are shown to be secreted can be used as targeting molecules once fused to other proteins. 

Examples of domains that can be fused to polypeptides of the present invention include 
35 not only heterologous signal sequences, but also other heterologous functional regions. The fusion 
does not necessarily need to be direct, but may occur through linker sequences. 

In certain preferred embodiments, proteins of the invention are fusion proteins comprising 
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an amino acid sequence that is an N and/or C- terminal deletion of a polypeptide of the invention. 
In preferred embodiments, the invention is directed to a fusion protein comprising an amino acid 
sequence that is at least 90%, 95%, 96%, 97%, 98% or 99% identical to a polypeptide sequence of 
the invention. Polynucleotides encoding these proteins are also encompassed by the invention. 
5 Moreover, fusion proteins may also be engineered to improve characteristics of the 

polypeptide of the present invention. For instance, a region of additional amino acids, particularly 
charged amino acids, may be added to the N-terminus of the polypeptide to improve stability and 
persistence during purification from the host cell or subsequent handling and storage. Also, 
peptide moieties may be added to the polypeptide to facilitate purification. Such regions may be 

10 removed prior to final preparation of the polypeptide. The addition of peptide moieties to facilitate 
handling of polypeptides are familiar and routine techniques in the art. 

As one of skill in the art will appreciate that, as discussed above, polypeptides of the 
present invention, and epitope-bearing fragments thereof, can be combined with heterologous 
polypeptide sequences. For example, the polypeptides of the present invention may be fused with 

1 5 heterologous polypeptide sequences, for example, the polypeptides of the present invention may 
be fused with the constant domain of immunoglobulins (IgA, IgE, IgG, IgM) or portions thereof 
(CHI, CH2, CH3, and any combination thereof, including both entire domains and portions 
thereof), or albumin (including, but not limited to, native or recombinant human albumin or 
fragments or variants thereof (see, e.g., U.S. Patent No. 5,876,969, issued March 2, 1999, EP 

20 Patent 0 413 622, and U.S. Patent No. 5,766,883, issued June 16, 1998, herein incorporated by 
reference in their entirety)), resulting in chimeric polypeptides. For example, EP-A-O 464 533 
(Canadian counterpart 2045869) discloses fusion proteins comprising various portions of constant 
region of immunoglobulin molecules together with another human protein or part thereof. In 
many cases, the Fc part in a fusion protein is beneficial in therapy and diagnosis, and thus can 

25 result in, for example, improved pharmacokinetic properties (EP-A 0232 262). Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, would be 
desired. For example, the Fc portion may hinder therapy and diagnosis if the fusion protein is 
used as an antigen for immunizations. In drug discovery, for example, human proteins, such as 
hIL-5, have been fused with Fc portions for the purpose of high-throughput screening assays to 

30 identify antagonists of hIL-5. See, D. Bennett et al., J. Molecular Recognition 8:52-58 (1995); K. 
Johanson et al., J. Biol. Chem. 270:9459-9471 (1995). 

Moreover, the polypeptides of the present invention can be fused to marker sequences, 
such as a polypeptide which facilitates purification of the fused polypeptide. In preferred 
embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the tag provided 

35 in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 91311), among others, 
many of which are commercially available. As described in Gentz et al, Proc. Natl. Acad. Sci. 
USA 86:821-824 (1989), for instance, hexa-histidine provides for convenient purification of the 
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fusion protein. Another peptide tag useful for purification, the M HA" tag, corresponds to an 
epitope derived from the influenza hemagglutinin protein (Wilson et al., Cell 37:767 (1984)). 

Additional fusion proteins of the invention may be generated through the techniques of 
gene-shuffling, motif-shuffling, exon-shuffling, and/or codon-shuffling (collectively referred to as 
5 "DNA shuffling"). DNA shuffling may be employed to modulate the activities of polypeptides of 
the invention, such methods can be used to generate polypeptides with altered activity, as well as 
agonists and antagonists of the polypeptides. See, generally, U.S. Patent Nos. 5,605,793; 
5,811,238; 5,830,721; 5,834,252; and 5,837,458, and Patten et al., Curr. Opinion Biotechnol. 
8:724-33 (1997); Harayama, Trends Biotechnol. 16(2): 76-82 (1998); Hansson, et al., J. Mol. Biol. 

10 287:265-76 (1999); and Lorenzo and Blasco, Biotechniques 24(2):308- 13 (1998) (each of these 
patents and publications are hereby incorporated by reference in its entirety). In one embodiment, 
alteration of polynucleotides corresponding to SEQ ID NO:X and the polypeptides encoded by 
these polynucleotides may be achieved by DNA shuffling. DNA shuffling involves the assembly 
of two or more DNA segments by homologous or site-specific recombination to generate variation 

15 in the polynucleotide sequence. In another embodiment, polynucleotides of the invention, or the 
encoded polypeptides, may be altered by being subjected to random mutagenesis by error-prone 
PCR, random nucleotide insertion or other methods prior to recombination. In another 
embodiment, one or more components, motifs, sections, parts, domains, fragments, etc., of a 
polynucleotide encoding a polypeptide of the invention may be recombined with one or more 

20 components, motifs, sections, parts, domains, fragments, etc. of one or more heterologous 
molecules. 

Thus, any of these above fusions can be engineered using the polynucleotides or the 
polypeptides of the present invention. 

25 Recombinant and Synthetic Production of Polypeptides of the Invention 

The present invention also relates to vectors containing the polynucleotide of the present 
invention, host cells, and the production of polypeptides by synthetic and recombinant techniques. 
The vector may be, for example, a phage, plasmid, viral, or retroviral vector. Retroviral vectors 
may be replication competent or replication defective. In the latter case, viral propagation 

30 generally will occur only in complementing host cells. 

The polynucleotides of the invention may be joined to a vector containing a selectable 
marker for propagation in a host. Generally, a plasmid vector is introduced in a precipitate, such 
as a calcium phosphate precipitate, or in a complex with a charged lipid. If the vector is a virus, it 
may be packaged in vitro using an appropriate packaging cell line and then transduced into host 

35 cells. 

The polynucleotide insert should be operatively linked to an appropriate promoter, such as 
the phage lambda PL promoter, the E. coli lac, trp, phoA and tac promoters, the SV40 early and 
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late promoters and promoters of retroviral LTRs, to name a few. Other suitable promoters will be 
known to the skilled artisan. The expression constructs will further contain sites for transcription 
initiation, termination, and, in the transcribed region, a ribosome binding site for translation. The 
coding portion of the transcripts expressed by the constructs will preferably include a translation 
5 initiating codon at the beginning and a termination codon (UAA, UGA or UAG) appropriately 
positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one selectable marker. 
Such markers include dihydrofolate reductase, G418, glutamine synthase, or neomycin resistance 
for eukaryotic cell culture, and tetracycline, kanamycin or ampicillin resistance genes for culturing 

10 in E. coli and other bacteria. Representative examples of appropriate hosts include, but are not 
limited to, bacterial cells, such as E. coli, Streptomyces and Salmonella typhimurium cells; fungal 
cells, such as yeast cells (e.g., Saccharomyces cerevisiae or Pichia pastoris (ATCC Accession No. 
201 178)); insect cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, 
COS, 293, and Bowes melanoma cells; and plant cells. Appropriate culture mediums and 

1 5 conditions for the above-described host cells are known in the art. 

Among vectors preferred for use in bacteria include pQE70, pQE60 and pQE-9, available 
from QIAGEN, Inc.; pBluescript vectors, Phagescript vectors, pNH8A, pNH16a, pNH18A, 
pNH46A, available from Stratagene Cloning Systems, Inc.; and ptrc99a, pKK223-3, pKK233-3, 
pDR540, pRITS available from Pharmacia Biotech, Inc. Among preferred eukaryotic vectors are 

20 pWLNEO, pSV2CAT, pOG44, pXTl and pSG available from Stratagene; and pSVK3, pBPV, 
pMSG and pSVL available from Pharmacia. Preferred expression vectors for use in yeast systems 
include, but are not limited to pYES2, pYDl, pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, 
pGAPZalph, pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, pPIC3.5K, pPIC9K, and PA0815 (all available 
from Invitrogen, Carlbad, CA). Other suitable vectors will be readily apparent to the skilled 

25 artisan. 

Vectors which use glutamine synthase (GS) or DHFR as the selectable markers can be 
amplified in the presence of the drugs methionine sulphoximine or methotrexate, respectively. An 
advantage of glutamine synthase based vectors are the availabilty of cell lines (e.g., the murine 
myeloma cell line, NSO) which are glutamine synthase negative. Glutamine synthase expression 

30 systems can also function in glutamine synthase expressing cells (e.g., Chinese Hamster Ovary 
(CHO) cells) by providing additional inhibitor to prevent the functioning of the endogenous gene. 
A glutamine synthase expression system and components thereof are detailed in PCT publications: 
WO87/04462; WO86/05807; WO89/01036; WO89/10404; and WO91/06657, which are hereby 
incorporated in their entireties by reference herein. Additionally, glutamine synthase expression 

35 vectors can be obtained from Lonza Biologies, Inc. (Portsmouth, NH). Expression and production 
of monoclonal antibodies using a GS expression system in murine myeloma cells is described in 
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Bebbington et al, Bio/technology 10:169(1992) and in Biblia and Robinson Biotechnol. Prog. 
11:1 (1995) which are herein incorporated by reference. 

The present invention also relates to host cells containing the above-described vector 
constructs described herein, and additionally encompasses host cells containing nucleotide 
5 sequences of the invention that are operably associated with one or more heterologous control 
regions (e.g., promoter and/or enhancer) using techniques known of in the art. The host cell can 
be a higher eukaryotic cell, such as a mammalian cell (e.g., a human derived cell), or a lower 
eukaryotic cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a bacterial 
cell. A host strain may be chosen which modulates the expression of the inserted gene sequences, 

10 or modifies and processes the gene product in the specific fashion desired. Expression from 
certain promoters can be elevated in the presence of certain inducers; thus expression of the 
genetically engineered polypeptide may be controlled. Furthermore, different host cells have 
characteristics and specific mechanisms for the translational and post-translational processing and 
modification (e.g., phosphorylation, cleavage) of proteins. Appropriate cell lines can be chosen to 

1 5 ensure the desired modifications and processing of the foreign protein expressed. 

Introduction of the nucleic acids and nucleic acid constructs of the invention into the host 
cell can be effected by calcium phosphate transfection, DEAE-dextran mediated transfection, 
cationic lipid-mediated transfection, electroporation, transduction, infection, or other methods. 
Such methods are described in many standard laboratory manuals, such as Davis et al., Basic 

20 Methods In Molecular Biology (1986). It is specifically contemplated that the polypeptides of the 
present invention may in fact be expressed by a host cell lacking a recombinant vector. 

In addition to encompassing host cells containing the vector constructs discussed herein, 
the invention also encompasses primary, secondary, and immortalized host cells of vertebrate 
origin, particularly mammalian origin, that have been engineered to delete or replace endogenous 

25 genetic material (e.g., the coding sequence), and/or to include genetic material (e.g., heterologous 
polynucleotide sequences) that is operably associated with polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, techniques 
known in the art may be used to operably associate heterologous control regions (e.g., promoter 
and/or enhancer) and endogenous polynucleotide sequences via homologous recombination (see, 

30 e.g., US Patent Number 5,641,670, issued June 24, 1997; International Publication Number WO 
96/29411; International Publication Number WO 94/12650; Roller et al, Proa Natl Acad ScL 
USA 86:8932-8935 (1989); and Zijlstra et al, Nature 342:435-438 (1989), the disclosures of each 
of which are incorporated by reference in their entireties). 

Polypeptides of the invention can be recovered and purified from recombinant cell 

35 cultures by well-known methods including ammonium sulfate or ethanol precipitation, acid 
extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite 
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chromatography and lectin chromatography. Most preferably, high performance liquid 
chromatography ("HPLC") is employed for purification. 

Polypeptides of the present invention can also be recovered from: products purified from 
natural sources, including bodily fluids, tissues and cells, whether directly isolated or cultured; 
5 products of chemical synthetic procedures; and products produced by recombinant techniques 
from a prokaryotic or eukaryotic host, including, for example, bacterial, yeast, higher plant, insect, 
and mammalian cells. Depending upon the host employed in a recombinant production procedure, 
the polypeptides of the present invention may be glycosylated or may be non-glycosylated. In 
addition, polypeptides of the invention may also include an initial modified methionine residue, in 

10 some cases as a result of host-mediated processes. Thus, it is well known in the art that the N- 
terminal methionine encoded by the translation initiation codon generally is removed with high 
efficiency from any protein after translation in all eukaryotic cells. While the N-terminal 
methionine on most proteins also is efficiently removed in most prokaryotes, for some proteins, 
this prokaryotic removal process is inefficient, depending on the nature of the amino acid to which 

15 the N-terminal methionine is covalently linked. 

In one embodiment, the yeast Pichia pastoris is used to express polypeptides of the 
invention in a eukaryotic system. Pichia pastoris is a methylotrophic yeast which can metabolize 
methanol as its sole carbon source. A main step in the methanol metabolization pathway is the 
oxidation of methanol to formaldehyde using 0 2 . This reaction is catalyzed by the enzyme alcohol 

20 oxidase. In order to metabolize methanol as its sole carbon source, Pichia pastoris must generate 
high levels of alcohol oxidase due, in part, to the relatively low affinity of alcohol oxidase for 0 2 . 
Consequently, in a growth medium depending on methanol as a main carbon source, the promoter 
region of one of the two alcohol oxidase genes (AOX1) is highly active. In the presence of 
methanol, alcohol oxidase produced from the AOX1 gene comprises up to approximately 30% of 

25 the total soluble protein in Pichia pastoris. See Ellis, S.B., et al, Mol Cell Biol. 5:1111-21 
(1985); Koutz, PJ, et al f Yeast 5:167-77 (1989); Tschopp, J.F., et al, Nucl Acids Res. 15:3859-76 
(1987). Thus, a heterologous coding sequence, such as, for example, a polynucleotide of the 
present invention, under the transcriptional regulation of all or part of the AOX1 regulatory 
sequence is expressed at exceptionally high levels in Pichia yeast grown in the presence of 

30 methanol. 

In one example, the plasmid vector pPIC9K is used to express DNA encoding a 
polypeptide of the invention, as set forth herein, in a Pichea yeast system essentially as described 
in "Pichia Protocols: Methods in Molecular Biology," D.R. Higgins and J. Cregg, eds. The 
Humana Press, Totowa, NJ, 1998. This expression vector allows expression and secretion of a 
35 polypeptide of the invention by virtue of the strong AOX1 promoter linked to the Pichia pastoris 
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alkaline phosphatase (PHO) secretory signal peptide (i.e., leader) located upstream of a multiple 
cloning site. 

Many other yeast vectors could be used in place of pPIC9K, such as, pYES2, pYDl, 
pTEFl/Zeo, pYES2/GS, pPICZ, pGAPZ, pGAPZalpha, pPIC9, pPIC3.5, pHIL-D2, pHIL-Sl, 
5 pPIC3.5K, and PA0815, as one skilled in the art would readily appreciate, as long as the proposed 
expression construct provides appropriately located signals for transcription, translation, secretion 
(if desired), and the like, including an in-frame AUG as required. 

In another embodiment, high-level expression of a heterologous coding sequence, such as, 
for example, a polynucleotide of the present invention, may be achieved by cloning the 

10 heterologous polynucleotide of the invention into an expression vector such as, for example, 
pGAPZ or pGAPZalpha, and growing the yeast culture in the absence of methanol. 

In addition to encompassing host cells containing the vector constructs discussed herein, 
the invention also encompasses primary, secondary, and immortalized host cells of vertebrate 
origin, particularly mammalian origin, that have been engineered to delete or replace endogenous 

15 genetic material (e.g., coding sequence), and/or to include genetic material (e.g., heterologous 
polynucleotide sequences) that is operably associated with polynucleotides of the invention, and 
which activates, alters, and/or amplifies endogenous polynucleotides. For example, techniques 
known in the art may be used to operably associate heterologous control regions (e.g., promoter 
and/or enhancer) and endogenous polynucleotide sequences via homologous recombination (see, 

20 e.g., U.S. Patent No. 5,641,670, issued June 24, 1997; International Publication No. WO 
96/29411, published September 26, 1996; International Publication No. WO 94/12650, published 
August 4, 1994; Koller et al., Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., 
Nature 342:435-438 (1989), the disclosures of each of which are incorporated by reference in their 
entireties). 

25 In addition, polypeptides of the invention can be chemically synthesized using techniques 

known in the art (e.g., see Creighton, 1983, Proteins: Structures and Molecular Principles, W.H. 
Freeman & Co., N.Y., and Hunkapiller et al., Nature, 310:105-111 (1984)). For example, a 
polypeptide corresponding to a fragment of a polypeptide can be synthesized by use of a peptide 
synthesizer. Furthermore, if desired, nonclassical amino acids or chemical amino acid analogs can 

30 be introduced as a substitution or addition into the polypeptide sequence. Non-classical amino 
acids include, but are not limited to, to the D-isomers of the common amino acids, 2,4- 
diaminobutyric acid, a-amino isobutyric acid, 4-aminobutyric acid, Abu, 2-amino butyric acid, 
g-Abu, e-Ahx, 6-amino hexanoic acid, Aib, 2-amino isobutyric acid, 3-amino propionic acid, 
ornithine, norleucine, norvaline, hydroxyproline, sarcosine, citrulline, homocitrulline, cysteic acid, 

35 t-butylglycine, t-butylalanine, phenylglycine, cyclohexylalanine, b-alanine, fluoro-amino acids, 
designer amino acids such as b-methyl amino acids, Ca-methyl amino acids, Na-methyl amino 
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acids, and amino acid analogs in general. Furthermore, the amino acid can be D (dextrorotary) or 
L (levorotary). 

The invention encompasses polypeptides of the present invention which are differentially 
modified during or after translation, e.g., by glycosylation, acetylation, phosphorylation, 
5 amidation, derivatization by known protecting/blocking groups, proteolytic cleavage, linkage to an 
antibody molecule or other cellular ligand, etc. Any of numerous chemical modifications may be 
carried out by known techniques, including but not limited, to specific chemical cleavage by 
cyanogen bromide, trypsin, chymotrypsin, papain, V8 protease, NaBtU; acetylation, formylation, 
oxidation, reduction; metabolic synthesis in the presence of tunicamycin; etc. 

10 Additional post-translational modifications encompassed by the invention include, for 

example, e.g., N-linked or O-linked carbohydrate chains, processing of N-terminal or C-terminal 
ends), attachment of chemical moieties to the amino acid backbone, chemical modifications of 
N-linked or O-linked carbohydrate chains, and addition or deletion of an N-terminal methionine 
residue as a result of procaryotic host cell expression. The polypeptides may also be modified 

15 with a detectable label, such as an enzymatic, fluorescent, isotopic or affinity label to allow for 
detection and isolation of the protein. 

Examples of suitable enzymes include horseradish peroxidase, alkaline phosphatase, beta- 
galactosidase, or acetylcholinesterase; examples of suitable prosthetic group complexes include 
streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include 

20 umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dichlorotriazinylamine 
fluorescein, dansyl chloride or phycoerythrin; an example of a luminescent material includes 
luminol; examples of bioluminescent materials include luciferase, luciferin, and aequorin; and 
examples of suitable radioactive material include iodine ( 121 I, 123 I, 125 I, 131 I), carbon ( 14 C), sulfur 
( 35 S), tritium ( 3 H), indium ( nl In, 112 ln, 113m In, 115m In), technetium ( 99 Tc, 99m Tc), thallium ( 201 Ti), 

25 gallium ( 68 Ga, 67 Ga), palladium ( 103 Pd), molybdenum ( 99 Mo), xenon ( 133 Xe), fluorine ( 18 F), 153 Sm, 
,77 Lu, 159 Gd, 149 Pm, 140 La, 175 Yb, 166 Ho, 90 Y, 47 Sc, 186 Re, 188 Re, 142 Pr, 105 Rh, and 97 Ru. 

In specific embodiments, a polypeptide of the present invention or fragment or variant 
thereof is attached to macrocyclic chelators that associate with radiometal ions, including but not 
limited to, 177 Lu, 90 Y, ,66 Ho, and 153 Sm, to polypeptides. In a preferred embodiment, the 

30 radiometal ion associated with the macrocyclic chelators is 1H In. In another preferred 
embodiment, the radiometal ion associated with the macrocyclic chelator is 90 Y. In specific 
embodiments, the macrocyclic chelator is l,4,7,10-tetraazacyclododecane-N,N',N ,, ,N"-tetraacetic 
acid (DOTA). In other specific embodiments, DOTA is attached to an antibody of the invention or 
fragment thereof via a linker molecule. Examples of linker molecules useful for conjugating 

35 DOTA to a polypeptide are commonly known in the art - see, for example, DeNardo et al., Clin 
Cancer Res. 4(10):2483-90 (1998); Peterson et al., Bioconjug. Chem. 10(4):553-7 (1999); and 
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Zimmerman et al, NucL Med. Biol. 26(8):943-50 (1999); which are hereby incorporated by 
reference in their entirety. 

As mentioned, the proteins of the invention may be modified by either natural processes, 
such as posttranslational processing, or by chemical modification techniques which are well 
5 known in the art. It will be appreciated that the same type of modification may be present in the 
same or varying degrees at several sites in a given polypeptide. Polypeptides of the invention may 
be branched, for example, as a result of ubiquitination, and they may be cyclic, with or without 
branching. Cyclic, branched, and branched cyclic polypeptides may result from posttranslation 
natural processes or may be made by synthetic methods. Modifications include acetylation, 

10 acylation, ADP-ribosylation, amidation, covalent attachment of flavin, covalent attachment of a 
heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent attachment of 
a lipid or lipid derivative, covalent attachment of phosphotidylinositol, cross-linking, cyclization, 
disulfide bond formation, demethylation, formation of covalent cross-links, formation of cysteine, 
formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor 

15 formation, hydroxylation, iodination, methylation, myristoylation, oxidation, pegylation, 
proteolytic processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, 
transfer-RNA mediated addition of amino acids to proteins such as arginylation, and 
ubiquitination. (See, for instance, PROTEINS - STRUCTURE AND MOLECULAR 
PROPERTIES, 2nd Ed., T. E. Creighton, W. H. Freeman and Company, New York (1993); 

20 POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, Ed., 
Academic Press, New York, pgs. 1-12 (1983); Seifter et al., Meth. Enzymol. 182:626-646 (1990); 
Rattan et al., Ann. N.Y. Acad. Sci. 663:48-62 (1992)). 

Also provided by the invention are chemically modified derivatives of the polypeptides of 
the invention which may provide additional advantages such as increased solubility, stability and 

25 circulating time of the polypeptide, or decreased immunogenicity (see U.S. Patent No. 4,179,337). 
The chemical moieties for derivitization may be selected from water soluble polymers such as 
polyethylene glycol, ethylene glycol/propylene glycol copolymers, carboxymethylcellulose, 
dextran, polyvinyl alcohol and the like. The polypeptides may be modified at random positions 
within the molecule, or at predetermined positions within the molecule and may include one, two, 

30 three or more attached chemical moieties. 

The polymer may be of any molecular weight, and may be branched or unbranched. For 
polyethylene glycol, the preferred molecular weight is between about 1 kDa and about 100 kDa 
(the term "about" indicating that in preparations of polyethylene glycol, some molecules will 
weigh more, some less, than the stated molecular weight) for ease in handling and manufacturing. 

35 Other sizes may be used, depending on the desired therapeutic profile (e.g., the duration of 
sustained release desired, the effects, if any on biological activity, the ease in handling, the degree 
or lack of antigenicity and other known effects of the polyethylene glycol to a therapeutic protein 
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or analog). For example, the polyethylene glycol may have an average molecular weight of about 
200, 500, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500, 7000, 7500, 
8000, 8500, 9000, 9500, 10,000, 10,500, 11,000, 11,500, 12,000, 12,500, 13,000, 13,500, 14,000, 
14,500, 15,000, 15,500, 16,000, 16,500, 17,000, 17,500, 18,000, 18,500, 19,000, 19,500, 20,000, 
25,000, 30,000, 35,000, 40,000, 45,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 80,000, 
85,000, 90,000, 95,000, or 100,000 kDa. 

As noted above, the polyethylene glycol may have a branched structure. Branched 
polyethylene glycols are described, for example, in U.S. Patent No. 5,643,575; Morpurgo et al, 
Appl Biochem. Biotechnol 56:59-72 (1996); Vorobjev et al, Nucleosides Nucleotides 75:2745- 
2750 (1999); and Caliceti et al, Bioconjug. Chem. 70:638-646 (1999), the disclosures of each of 
which are incorporated herein by reference. 

The polyethylene glycol molecules (or other chemical moieties) should be attached to the 
protein with consideration of effects on functional or antigenic domains of the protein. There are a 
number of attachment methods available to those skilled in the art, such as, for example, the 
method disclosed in EP 0 401 384 (coupling PEG to G-CSF), herein incorporated by reference; see 
also Malik et al., Exp. Hematol. 20:1028-1035 (1992), reporting pegylation of GM-CSF using 
tresyl chloride. For example, polyethylene glycol may be covalently bound through amino acid 
residues via a reactive group, such as a free amino or carboxyl group. Reactive groups are those to 
which an activated polyethylene glycol molecule may be bound. The amino acid residues having a 
free amino group may include lysine residues and the N-terminal amino acid residues; those 
having a free carboxyl group may include aspartic acid residues glutamic acid residues and the 
C-terminal amino acid residue. Sulfhydryl groups may also be used as a reactive group for 
attaching the polyethylene glycol molecules. Preferred for therapeutic purposes is attachment at 
an amino group, such as attachment at the N-terminus or lysine group. 

As suggested above, polyethylene glycol may be attached to proteins via linkage to any of 
a number of amino acid residues. For example, polyethylene glycol can be linked to proteins via 
covalent bonds to lysine, histidine, aspartic acid, glutamic acid, or cysteine residues. One or more 
reaction chemistries may be employed to attach polyethylene glycol to specific amino acid 
residues (e.g., lysine, histidine, aspartic acid, glutamic acid, or cysteine) of the protein or to more 
than one type of amino acid residue (e.g., lysine, histidine, aspartic acid, glutamic acid, cysteine 
and combinations thereof) of the protein. 

One may specifically desire proteins chemically modified at the N-terminus. Using 
polyethylene glycol as an illustration of the present composition, one may select from a variety of 
polyethylene glycol molecules (by molecular weight, branching, etc.), the proportion of 
polyethylene glycol molecules to protein (polypeptide) molecules in the reaction mix, the type of 
pegylation reaction to be performed, and the method of obtaining the selected N-terminally 
pegylated protein. The method of obtaining the N-terminally pegylated preparation (i.e., 
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separating this moiety from other monopegylated moieties if necessary) may be by purification of 
the N-terminally pegylated material from a population of pegylated protein molecules. Selective 
proteins chemically modified at the N-terminus modification may be accomplished by reductive 
alkylation which exploits differential reactivity of different types of primary amino groups (lysine 
5 versus the N-terminal) available for derivatization in a particular protein. Under the appropriate 
reaction conditions, substantially selective derivatization of the protein at the N-terminus with a 
carbonyl group containing polymer is achieved. 

As indicated above, pegylation of the proteins of the invention may be accomplished by 
any number of means. For example, polyethylene glycol may be attached to the protein either 
10 directly or by an intervening linker. Linkerless systems for attaching polyethylene glycol to 
proteins are described in Delgado et al., Crit. Rev. Thera. Drug Carrier Sys. 9:249-304 (1992); 
Francis et al., Intern. J. of Hematol. 68:1-18 (1998); U.S. Patent No. 4,002,531; U.S. Patent No. 
5,349,052; WO 95/06058; and WO 98/32466, the disclosures of each of which are incorporated 
herein by reference. 

15 One system for attaching polyethylene glycol directly to amino acid residues of proteins 

without an intervening linker employs tresylated MPEG, which is produced by the modification of 
monmethoxy polyethylene glycol (MPEG) using tresylchloride (C1S0 2 CH 2 CF 3 ). Upon reaction of 
protein with tresylated MPEG, polyethylene glycol is directly attached to amine groups of the 
protein. Thus, the invention includes protein-polyethylene glycol conjugates produced by reacting 

20 proteins of the invention with a polyethylene glycol molecule having a 2,2,2-trifluoreothane 
sulphonyl group. 

Polyethylene glycol can also be attached to proteins using a number of different 
intervening linkers. For example, U.S. Patent No. 5,612,460, the entire disclosure of which is 
incorporated herein by reference, discloses urethane linkers for connecting polyethylene glycol to 

25 proteins. Protein-polyethylene glycol conjugates wherein the polyethylene glycol is attached to 
the protein by a linker can also be produced by reaction of proteins with compounds such as 
MPEG-succinimidylsuccinate, MPEG activated with 1,1-carbonyldiimidazole, MPEG- 
2,4,5-trichloropenylcarbonate, MPEG-p-nitrophenolcarbonate, and various MPEG-succinate 
derivatives. A number of additional polyethylene glycol derivatives and reaction chemistries for 

30 attaching polyethylene glycol to proteins are described in International Publication No. 
WO 98/32466, the entire disclosure of which is incorporated herein by reference. Pegylated 
protein products produced using the reaction chemistries set out herein are included within the 
scope of the invention. 

The number of polyethylene glycol moieties attached to each protein of the invention (i.e., 
35 the degree of substitution) may also vary. For example, the pegylated proteins of the invention 
may be linked, on average, to 1,2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 15, 17, 20, or more polyethylene 
glycol molecules. Similarly, the average degree of substitution within ranges such as 1-3, 2-4, 3-5, 
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4-6, 5-7, 6-8, 7-9, 8-10, 9-11, 10-12, 11-13, 12-14, 13-15, 14-16, 15-17, 16-18, 17-19, or 18-20 
polyethylene glycol moieties per protein molecule. Methods for determining the degree of 
substitution are discussed, for example, in Delgado et al., Crit. Rev. Thera. Drug Carrier Sys. 
9:249-304(1992). 

5 The polypeptides of the invention can be recovered and purified from chemical synthesis 

and recombinant cell cultures by standard methods which include, but are not limited to, 
ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange 
chromatography, phosphocellulose chromatography, hydrophobic interaction chromatography, 
affinity chromatography, hydroxylapatite chromatography and lectin chromatography. Most 

10 preferably, high performance liquid chromatography ("HPLC") is employed for purification. Well 
known techniques for refolding protein may be employed to regenerate active conformation when 
the polypeptide is denatured during isolation and/or purification. 

The polypeptides of the invention may be in monomers or multimers (i.e., dimers, trimers, 
tetramers and higher multimers). Accordingly, the present invention relates to monomers and 

1 5 multimers of the polypeptides of the invention, their preparation, and compositions (preferably, 
Therapeutics) containing them. In specific embodiments, the polypeptides of the invention are 
monomers, dimers, trimers or tetramers. In additional embodiments, the multimers of the 
invention are at least dimers, at least trimers, or at least tetramers. 

Multimers encompassed by the invention may be homomers or heteromers. As used 

20 herein, the term homomer refers to a multimer containing only polypeptides corresponding to a 
protein of the invention (e.g., the amino acid sequence of SEQ ID NO:Y, an amino acid sequence 
encoded by SEQ ID NO:X or the complement of SEQ ID NO:X, the amino acid sequence encoded 
by the portion of SEQ ID NO:X as defined in columns 8 and 9 of Table 2, and/or an amino acid 
sequence encoded by cDNA contained in ATCC Deposit No:Z (including fragments, variants, 

25 splice variants, and fusion proteins, corresponding to these as described herein)). These homomers 
may contain polypeptides having identical or different amino acid sequences. In a specific 
embodiment, a homomer of the invention is a multimer containing only polypeptides having an 
identical amino acid sequence. In another specific embodiment, a homomer of the invention is a 
multimer containing polypeptides having different amino acid sequences. In specific 

30 embodiments, the multimer of the invention is a homodimer (e.g., containing two polypeptides 
having identical or different amino acid sequences) or a homotrimer (e.g., containing three 
polypeptides having identical and/or different amino acid sequences). In additional embodiments, 
the homomeric multimer of the invention is at least a homodimer, at least a homotrimer, or at least 
a homotetramer. 

35 As used herein, the term heteromer refers to a multimer containing one or more 

heterologous polypeptides (i.e., polypeptides of different proteins) in addition to the polypeptides 
of the invention. In a specific embodiment, the multimer of the invention is a heterodimer, a 
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heterotrimer, or a heterotetramer. In additional embodiments, the heteromeric multimer of the 
invention is at least a heterodimer, at least a heterotrimer, or at least a heterotetramer. 

Multimers of the invention may be the result of hydrophobic, hydrophilic, ionic and/or 
covalent associations and/or may be indirectly linked by, for example, liposome formation. Thus, 
5 in one embodiment, multimers of the invention, such as, for example, homodimers or 
homotrimers, are formed when polypeptides of the invention contact one another in solution. In 
another embodiment, heteromultimers of the invention, such as, for example, heterotrimers or 
heterotetramers, are formed when polypeptides of the invention contact antibodies to the 
polypeptides of the invention (including antibodies to the heterologous polypeptide sequence in a 

10 fusion protein of the invention) in solution. In other embodiments, multimers of the invention are 
formed by covalent associations with and/or between the polypeptides of the invention. Such 
covalent associations may involve one or more amino acid residues contained in the polypeptide 
sequence (e.g., that recited in SEQ ID NO:Y, encoded by the portion of SEQ ED NO:X as defined 
in columns 8 and 9 of Table 2, and/or encoded by the cDNA contained in ATCC Deposit No:Z). 

15 In one instance, the covalent associations are cross-linking between cysteine residues located 
within the polypeptide sequences which interact in the native (i.e., naturally occurring) 
polypeptide. In another instance, the covalent associations are the consequence of chemical or 
recombinant manipulation. Alternatively, such covalent associations may involve one or more 
amino acid residues contained in the heterologous polypeptide sequence in a fusion protein. In 

20 one example, covalent associations are between the heterologous sequence contained in a fusion 
protein of the invention (see, e.g., US Patent Number 5,478,925). In a specific example, the 
covalent associations are between the heterologous sequence contained in a Fc fusion protein of 
the invention (as described herein). In another specific example, covalent associations of fusion 
proteins of the invention are between heterologous polypeptide sequence from another protein that 

25 is capable of forming covalently associated multimers, such as for example, osteoprotegerin (see, 
e.g., International Publication NO: WO 98/49305, the contents of which are herein incorporated by 
reference in its entirety). In another embodiment, two or more polypeptides of the invention are 
joined through peptide linkers. Examples include those peptide linkers described in U.S. Pat. No. 
5,073,627 (hereby incorporated by reference). Proteins comprising multiple polypeptides of the 

30 invention separated by peptide linkers may be produced using conventional recombinant DNA 
technology. 

Another method for preparing multimer polypeptides of the invention involves use of 
polypeptides of the invention fused to a leucine zipper or isoleucine zipper polypeptide sequence. 
Leucine zipper and isoleucine zipper domains are polypeptides that promote multimerization of 
35 the proteins in which they are found. Leucine zippers were originally identified in several DNA- 
binding proteins (Landschulz et al., Science 240:1759, (1988)), and have since been found in a 
variety of different proteins. Among the known leucine zippers are naturally occurring peptides 

3998 



and derivatives thereof that dimerize or trimerize. Examples of leucine zipper domains suitable 
for producing soluble multimeric proteins of the invention are those described in PCT application 
WO 94/10308, hereby incorporated by reference. Recombinant fusion proteins comprising a 
polypeptide of the invention fused to a polypeptide sequence that dimerizes or trimerizes in 
5 solution are expressed in suitable host cells, and the resulting soluble multimeric fusion protein is 
recovered from the culture supernatant using techniques known in the art. 

Trimeric polypeptides of the invention may offer the advantage of enhanced biological 
activity. Preferred leucine zipper moieties and isoleucine moieties are those that preferentially 
form trimers. One example is a leucine zipper derived from lung surfactant protein D (SPD), as 

10 described in Hoppe et al. (FEBS Letters 344:191, (1994)) and in U.S. patent application Ser. No. 
08/446,922, hereby incorporated by reference. Other peptides derived from naturally occurring 
trimeric proteins may be employed in preparing trimeric polypeptides of the invention. 

In another example, proteins of the invention are associated by interactions between 
Flag® polypeptide sequence contained in fusion proteins of the invention containing Flag® 

15 polypeptide sequence. In a further embodiment, proteins of the invention are associated by 
interactions between heterologous polypeptide sequence contained in Flag® fusion proteins of the 
invention and anti-Flag® antibody. 

The multimers of the invention may be generated using chemical techniques known in the 
art. For example, polypeptides desired to be contained in the multimers of the invention may be 

20 chemically cross-linked using linker molecules and linker molecule length optimization techniques 
known in the art (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
reference in its entirety). Additionally, multimers of the invention may be generated using 
techniques known in the art to form one or more inter-molecule cross-links between the cysteine 
residues located within the sequence of the polypeptides desired to be contained in the multimer 

25 (see, e.g., US Patent Number 5,478,925, which is herein incorporated by reference in its entirety). 
Further, polypeptides of the invention may be routinely modified by the addition of cysteine or 
biotin to the C-terminus or N-terminus of the polypeptide and techniques known in the art may be 
applied to generate multimers containing one or more of these modified polypeptides (see, e.g., US 
Patent Number 5,478,925, which is herein incorporated by reference in its entirety). Additionally, 

30 techniques known in the art may be applied to generate liposomes containing the polypeptide 
components desired to be contained in the multimer of the invention (see, e.g., US Patent Number 
5,478,925, which is herein incorporated by reference in its entirety). 

Alternatively, multimers of the invention may be generated using genetic engineering 
techniques known in the art. In one embodiment, polypeptides contained in multimers of the 

35 invention are produced recombinantly using fusion protein technology described herein or 
otherwise known in the art (see, e.g., US Patent Number 5,478,925, which is herein incorporated 
by reference in its entirety). In a specific embodiment, polynucleotides coding for a homodimer of 
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the invention are generated by ligating a polynucleotide sequence encoding a polypeptide of the 
invention to a sequence encoding a linker polypeptide and then further to a synthetic 
polynucleotide encoding the translated product of the polypeptide in the reverse orientation from 
the original C-terminus to the N-terminus (lacking the leader sequence) (see, e.g., US Patent 
5 Number 5,478,925, which is herein incorporated by reference in its entirety). In another 
embodiment, recombinant techniques described herein or otherwise known in the art are applied to 
generate recombinant polypeptides of the invention which contain a transmembrane domain (or 
hydrophobic or signal peptide) and which can be incorporated by membrane reconstitution 
techniques into liposomes (see, e.g., US Patent Number 5,478,925, which is herein incorporated by 
1 0 reference in its entirety). 

Antibodies 

Further polypeptides of the invention relate to antibodies and T-cell antigen receptors 
(TCR) which immunospecifically bind a polypeptide, polypeptide fragment, or variant of the 

15 invention (e.g., a polypeptide or fragment or variant of the amino acid sequence of SEQ ID NO:Y 
or a polypeptide encoded by the cDNA contained in ATCC Deposit No:Z, and/or an epitope, of 
the present invention) as determined by immunoassays well known in the art for assaying specific 
antibody-antigen binding. Antibodies of the invention include, but are not limited to, polyclonal, 
monoclonal, multispecific, human, humanized or chimeric antibodies, single chain antibodies, Fab 

20 fragments, F(ab') fragments, fragments produced by a Fab expression library, anti-idiotypic (anti- 
Id) antibodies (including, e.g., anti-Id antibodies to antibodies of the invention), intracellularly- 
made antibodies (i.e., intrabodies), and epitope-binding fragments of any of the above. The term 
"antibody," as used herein, refers to immunoglobulin molecules and immunologically active 
portions of immunoglobulin molecules, i.e., molecules that contain an antigen binding site that 

25 immunospecifically binds an antigen. The immunoglobulin molecules of the invention can be of 
any type (e.g., IgG, IgE, IgM, IgD, IgA and IgY), class (e.g., IgGl, IgG2, IgG3, IgG4, IgAl and 
IgA2) or subclass of immunoglobulin molecule. In preferred embodiments, the immunoglobulin 
molecules of the invention are IgGL In other preferred embodiments, the immunoglobulin 
molecules of the invention are IgG4. 

30 Most preferably the antibodies are human antigen-binding antibody fragments of the 

present invention and include, but are not limited to, Fab, Fab' and F(ab')2, Fd, single-chain Fvs 
(scFv), single-chain antibodies, disulfide-linked Fvs (sdFv) and fragments comprising either a VL 
or VH domain. Antigen-binding antibody fragments, including single-chain antibodies, may 
comprise the variable region(s) alone or in combination with the entirety or a portion of the 

35 following: hinge region, CHI, CH2, and CH3 domains. Also included in the invention are 
antigen-binding fragments also comprising any combination of variable region(s) with a hinge 
region, CHI, CH2, and CH3 domains. The antibodies of the invention may be from any animal 
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